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Medium-power MRTL logic circuits are specified over two different temperature ranges. Typical gate 
speed is 12 ns, with power dissipation averages of 19 mW (input high) and 5.0 mW (inputs low) per logic 
node. 
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Output Propagation 
Type @ Loading Delay Total Power 
7 Factor tod Dissipation Page 
Function -55 to +125°C | 0 to +100°C leach output ns typ mW typ/pkg No. 
Buffer Mc900 Mc800 25 20 16/45 @ | 631] 
Counter Adapter MC901 MC801 5 22 55 
R-S Flip-Flop MC902 MC803 4 22 6-38 
3-Input NOR Gate MC903 MC803 5 19/5.0 @ 
Half Adder MCg04 MC804 5 | 6-66 | 
Half-Shift Register MC905 MC805 4 6-57 
Half-Shift Register (w/o Inverter) MC906 MC806 4 6-60 
4-Input NOR Gate MC907 MC807 5 6-15 
Dual 2-Input NOR Gate MCo14 MCB814 5 | 619] 
Dual 3-Input NOR Gate MC915 ____MC815 5 | 6-21 | 
J-K Flip-Flop MC916 MC816 3 6-40 
Quad 2-Input NOR Gate Mc924 MC824 5 
Dual 4-Input NOR Gate MC925 MC825, 5 6-23 
J-K Flip-Flop MC926 | MC826 5 6-44 
Quad Inverter MC927 MC827 5 6-78 
5-Input NOR Gate MC929 MC829 72, 96 5 
Quad Exclusive OR Gate MCc971 MC871 83 5 | 6-29 | 
J-K Flip-Flop MC974 MC874 96 5 | 6-47 | 
Dual Half Adder | MC975 MC875 83 5 
Dual Half-Shift Register MC983 MC883 83 4 | 6-62 | 
Dual Half-Shift Register w/Inverter MC984 MC884 83 4 
Quad 2-Input Expander MC985 MC885 83 = | 12 6-84 
| Dual 4-Input Expander MC986 MC886 83 = 12 6-82 
Dual 3-Input Buffer, non inverting MC988 MC888 83 25 24 [ 6-36 | 
Hex Inverter Mcg989 Mcg8go 83 5 12 6-80 
Dual J-K Flip-Flop MC990 MC890 83 3 [ 650 | 
Dual J-K Flip-Flop Mc991 MC891 83 5 40 | 6-54 | 
Triple 3-Input NOR Gate Mcg992 MCB892 83 5 12 | 6-25 | 
Dual Full Adder MCc996 MC896 83 4 60 
Dual Fuil Subtractor MC997 MC897 83 4 60 
Dual Buffer MC999 MC899 72, 96A 25 20 
Hex Expander Mcg9919 MC9819 83 - 12 6-86 














@ G Suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC900G = Metal Can, MC9OOF = Flat Package. 
@ Inputs High/Inputs Low 
® Onty Clock Input High/Inputs Low 
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GENERAL INFORMATION 





MAXIMUM RATINGS 
(Ta = 25°C) 


TEST CONDITION 
TOLERANCES 


DEFINITIONS 


GENERAL RULES 


MRTL MC900/800 series 








Characteristic Symbol Rating Unit 





Input Voltage _ +4 


















Power Supply Voltage (Pulsed ¢ 1s) _ 7 +12 Vde 
Operating Temperature Range MC900_ Series T A -55 to +125 °c 
MC800_ Series 0 to +100 
Storage Temperature Range Tete -65 to +150 °c 
Veor = 10 mV Vee = +10 mV Vii 42 mV Von == 12 mV Vorr = +2 mV 
Tas, Das, Minimum available output current from a device with an output loading of 3, 4, or 5. 
las Output voltage not to fall below the value of Vin. 
las Minimum available output current from a buffer. Output voltage not to fall below 
the value of Von. 
Icex Collector current of a circuit when Vi, is applied to the output pin and Vor is applied 
to the input pins. 
tin Maximum input current drawn by one input of a gate with Vin applied. All other gate 


inputs are returned to Vaor. 
2 lin, 3 Tin Maximum input current drawn by one input of a device with 2 or 3 bases internally 
tied together. 


Veor A high-value voltage applied to an input of a device to insure saturation of the driven 
transistor. 

Vee Supply voltage. ; 

Veetsat) Maximum saturation voltage with Vsor applied to the input. 

Vin Minimum high-level voltage applied to the input of a device. 

Vort The maximum voltage which may be applied to an input terminal without turning 
the transistor on. 

Von The minimum voltage which may be applied to an input terminal that will turn the 
transistor on. 

Vout The maximum output voltage with Vo. applied to the input. 

Vr Value of external resistor connected to Vcc for test purposes. 


Ven = highest node resistor value 
Va. = lowest node resistor value 


Release The time that the J or K input data must be held after the negative-going clock input 
Time transition in order to propagate correct data. 

Set-up The time that the J or K input data must be present prior to the negative-going clock 
Time input transition in order to propagate correct data. 


@ The number of load circuits that may be driven from an output is determined by the output 
loading factor and the sum of all input loading factors for the circuits connected to that out- 
put. The summation of the input loading factors should not exceed the stated drive capability 
of the output. 

© Agate output connected in parallel with another output reduces the drive capability by 1% load. 
(Paralleling gate circuits requires a Vcc connection to only one of the gates.) 

@ Any number of gates may be paralleled if the input loading is increased by 14 load, if only one 
gate is connected to Vee. 


e If the counter adapter is paralleled with another circuit, the output drive capability must be re- 
duced by 2 loads. The reason for this drive reduction is the 1280-ohm resistance that con- 
nects the output terminals on the counter adapter. 


© All unused inputs should be returned to ground. 


e When paralleling gates with Vcc connected, a maximum of 4 outputs may be paralleled where 
the input loading factor is increased by 2.33. 
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OUTLINE DIMENSIONS 


Pin 4 connected to case. 


TO-99 


0.034 


Pin 5 connected to case. 


TO-100 





678910 
0.240 
0.290 


Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 


TO-91 





Lead 1 identified by color dot or by elbow on 
lead. All leads electrically isolated from package. 


TO-86 
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MRTL MC900/800 series 


LOADING DIAGRAMS 





MRTL DEVICES AVAILABLE IN METAL CANS 


The logic diagrams on these two pages describe the MC900/ The number of load circuits that may be driven from an out- 
MC800 MRTL integrated circuits available in metal cans, and per- put is determined by the output loading factor and the sum of 
mit quick selection of those circuits required for the implemen- all input loading factors for the circuits connected to that output. 
tation of a sysiem design. Pertinent information such as logic equa- The summation of the input loading factors should not exceed the 
tions, truth tables, typical propagation delay time (tpg), typical stated drive capability of the output. Loading data are valid over 
package power dissipation (Pp), pin numbers, input loading, and the temperature range of —55 to +125°C for the MC900 Series, 
fan-out is shown for each device. The package pin number is shown and 0 to +100°C for the MC800 Series, with Vcc = 3.0 V £10%. 
adjacent to the terminal end. The number in parenthesis indicates For the TO-99 metal can, Vcc is applied to pin 8, with ground 
the input loading factor (when on the circuit input terminal) or load connected to pin 4. For the TO-100 metal can, Vcc is applied 
driving ability — fan-out — (when on the circuit output terminal). to pin 10, with ground connected to pin 5.. 


GATES 


MC903G ¢ MC803G 
3-Input Gate 


Nd 
a 
1) 3 


6=1+2+3 
tod = 12 ns 

Pp = 19 mW (Input High) 
5 mW (Inputs Low) 


MC915G e MC815G 
Dual 3-Input Gate 


Sj 8 
Sj > 8 


4=1+2+3 


















MC907G ¢ MC807G 
4-Input Gate 


(1) 4 
(12 
a 
(1) 5 


6=1+2+3+5 
tod = 12 ns 

Pp = 19 mW (Input High) 
5 mW (inputs Low) 


MC929G ¢ MC829G 
5-Input Gate 


MC914G e MC814G 
Dual 2-Input Gate 


(4 
ty _—_) >— (5) 
3 
ve) es 
7=742 
tod = 12 ns 


Pp = 38 mW (Input High) 
10 mW (Inputs Low) 




























































(1) 1 
4) 2 

(1) 3 7(5) 
(1) 5 
(1) 6 












INVERTERS 


MC927G ¢ MC827G 
Quad Inverter 











7=1+2+3+5+6 
tog = 12 ns 
Pp = 19 mW (Input High) 
5 mW (Inputs Low) 












tod = 12 ns 
Pp = 38 mW (Input High) 
10 mW (Inputs Low) 


BUFFERS 


MC900G e MC800G MC999G ¢ MC899G 


Buffer Dual Buffer 
3 (5) 





tod = 12 ns 
Pp = 76 mW (Input High) 
20 mW (Inputs Low) 


(2) 3 


pd — 20 ns tog = 20 ns 
D = 16 mW (input High) Pp = 32 mW (Input High) 
45 mW (Inputs Low) 90 mW (Inputs Low) 


7 
5 = 
t 
Pp 


MRTL DEVICES AVAILABLE IN METAL CANS (continued) 


FLIP-FLOPS 


MC916G © MC816G 
J-K Flip-Flop 





(1) 1 
(2) 2 
(1) 3 


(1) 6 


tod = 30 ns 
Pp = 62 mW (Only Clock Input High) 
54 mW (Inputs Low) 


J-K FLIP-FLOP TRUTH TABLES 


DIRECT INPUT 
OPERATION®@ 
MC926 and 


CLOCKED INPUT 
OPERATION @ 
all types 


MC926G ¢ MC826G 
J-K Flip-Flop 


Pp = 130 mW (Only Clock Input High) 
65 mW (Inputs Low) 





MC974G ¢ MC874G 
J-K Flip-Flop 


Pp = 130 mW (Only Clock Input High) 
65 mW (Inputs Low) 





- Clock (T) to remain unchanged. 

2. The output state will not change when the in- 
put state goes from Sp = Cp to Sp = Co = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. 





MC826 only 





t® 


. Direct inputs (Cp and Sp) must be low. 





Sp |So 





The time period prior to the negative transition 
of the clock pulse is denoted t, and the time 





Oo 

















oO 

1 ie) 
OQ 1 
1 1 














Period subsequent to this transition is denoted 
th+t- 

- Qny is the state of the Q output in the time 
period tp. 











MC905G ¢ MC805G 
Half-Shift Register 





HALF ADDERS 





MC904G ¢ MC804G 


Half Adder 


(4) 1 
(2 
(1) 3 
(1) 5 


7=(1+2)(3+5) 
6=3+5 


tpa = 14 
Pp = 45 





IF: 3=7,85=2 
THEN: 6=1 + 2 
7=1-2+7-2 
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COUNTER ADAPTERS 


MC901G e MC801G 


MC902G * MC802G 
R-S Flip-Flop 








tod = 14 ns 
Pp = 22 mw 

















MC906G ¢ MC806G 
Half-Shift Register 
(Without Inverter) 


5=7 (243) 





Counter Adapter 


5 (5) 


7=1+2 
5=(1+2)3 


LOADING DIAGRAMS 


MRTL MC900/800 series 





MRTL DEVICES AVAILABLE IN FLAT PACKAGES 


The logic diagrams on these four pages describe the MC900/ 
MC800 MRTL integrated circuits available in flat packages, and per- 
mit quick selection of those circuits required for the implemen- 
tation of a system design. Pertinent information such as logic equa- 
tions, truth tables, typical propagation delay time (tod). typical 
package power dissipation (Pp), pin numbers, input loading, and 
fan-out is shown for each device. The package pin number is shown 
adjacent to the terminal end. The number in parenthesis indicates 
the input loading factor (when on the circuit input terminal) or load 
driving ability — fan-out — (when on the circuit output terminal). 


GATES 


MC903F ¢ MC803F 
3-Input Gate 


MC907F « MC807F 
4-Input Gate 


The number of load circuits that may be driven from an out- 
put is determined by the output loading factor and the sum of 
all input loading factors for the circuits connected to that output. 
The summation of the input loading factors should not exceed the 
stated drive capability of the output. Loading data are valid over 
the temperature range of —55 to +125°C for the MC90O Series, 
and 0 to +100°C for the MC800 Series, with Vcc = 3.0 V +10%. 
For the TO-91 flat package, Vcc is applied to pin 10, with ground 
connected to pin 5. For the TO-86 flat package, Vcc is applied to 
pin 14, with ground connected to pin 7. 


MC914F e MC814F 
Dual 2-Input Gate 


(1) 2 
(1) (1) 3 
De 
(1) 7 


B= 2434447 
tpg = 12 ns 


B=2+3+4 
tod = 12s 


Pp = 19 mW (Input High) 
5 mW (Inputs Low) 


MC915F © MC815F 
Dual 3-Input Gate 


Sj D8 
=) > (5) 


14+2+3 
12 ns 
38 mW (Input High) 
10 mW (Inputs Low) 


MC925F ¢ MC825F 
Dual 4-Input Gate 


1=2+3+5+6 

tod = 12 ns 

Pp = 38 mW (Input High) 
10 mW (Inputs Low) 


MC929F ¢ MC829F 
5-Input Gate 


(1) 2 
(1)3 
(1) 4 
(1)7 
8 


9=2+3+4+7+8 


tpd = 12 ns 
Pp = 19 mW (Input High) 
5 mW (Inputs Low) 


Pp = 19 mW (Input High) 
5 mW (Inputs Low) 


MC924F ¢ MC824F 
Quad 2-Input Gate 


tog = 12. ns 
Pp = 76 mW (Input High) 
20 mW (Inputs Low) 


MC992F ¢ MC892F 
Triple 3-Input Gate 


6=3+4+5 

tod = 12 ns 

Pp = 57 mW (Input High) 
15 mW (Inputs Low) 


Pp = 38 mW (Input High) 
10 mW (Inputs Low) 


MC971F © MC871F 
Quad Exclusive “OR” Gate 


3=1247-2 


tod = 12 ns 
Pp = 72 mw 





MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


MC900F e MC800F 
Buffer 


tog = 15 ns 
Pp = 16 mW (Input High) 
45 mW (Inputs Low) 


FLIP-FLOPS 





MC916F ¢ MC816F 


J-K Flip-Flop 


Pp = 62 mW (Only Clock Inputs High) 


54 mW (Inputs Low) 


DIRECT INPUT 
OPERATION @ 


[cot oe] a] 
® 
0 
1 
oO 


CLOCKED INPUT 
OPERATION @) 
all types 


MC999F ¢ MC899F 
Dual Buffer 


3 (5) 


tog = 24 ns 
Pp = 128 mW (Input High) 
42 mW (Inputs Low) 


Pp = 32 mW (Input High) 
90 mW (Inputs Low) 





MC926F e MC826F 
J-K Flip-Flop 


Pp = 130 mW (Only Clock Inputs High) 
65 mW (inputs Low) 


J-K FLIP-FLOP TRUTH TABLES 


. Clock (T) to remain unchanged. 
. The output state will not change when the in- 


put state goes from Sp = fp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp =1 
to Sp = Cp = 0. 


. Direct inputs (Cp and Sp) must be low. 
. The time period prior to the negative transition 


of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 


th+1- 


. OQ, is the state of the Q output in the time 


period ty. 


MC988F ¢ MC888F 
Dual 3-Input Buffer 
(Non-Inverting) 
3 (3) 


2 (5) 
1 (25) 


13 (25) 
12 (5) 
11 (3) 


3=475t6 
2=44+5+6 
1=44+5+6 


Outputs 1, 2, or 3 may not be used simultaneously. 
Outputs 11, 12, or 13 may not be used simultaneously. 





MC990F e MC890F 
Dual J-K Flip-Flop 


(1) 
(1) 


(1) 
(2) 
(1) 10 


(1) 13 


tod = 35 ns 
Pp = 124 mW (Only Clock Inputs High) 
108 Mw (Inputs Low) 


MC991F ¢ MC891F 


Dual J-K Flip-Flop 


(1) 
4) 
) 
(2) 
(1) 10 


(1) 13 


tod = 40 ns 
Pp = 155 mW (Only Clock Input High) 
130 mW (Inputs Low) 


MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


HALF ADDERS 


MC904F ¢ MC804F MC975F ¢ MC875F 

Half Adder ; Dual Half Adder 
qa) 
(1) 2 (5) 
(1) 
(1) 
a) 
a) 9 
(4) 10 12 (5) 
(4) 14 








1 (4) 
13 (4) 


9=(2+ 3) (4+ 7) 1F: 4=2,&7=3 
8=4+7 THEN: 8=2-+3 


tod = 14 ns 9=2+3+2-3 tog = 20 ns 2 
Pp = 120 mw 1 


= (3 +4) (5 + 6) 
=576 


FULL SUBTRACTOR 


MC997F e MC897F 
Dual Full Subtractor 





MC996F ¢ MC896F 
Dual Full Adder 


5 (3) 3(3) 2 (3) 








D = YXB; + YXB) + ¥XBj + VXB; 
By = YX8; + YXB; + YXB; + YXB; 


Co = ABC; + ABC; + 
S = ABC; + ABC; + 
tod = 60 ns 


Pp = 84 mw tpg = 60 ns 


Pp = 84 mw 








TRUTH TABLE 
Input Logic Level | Output Logic Level 
Y i D By 


TRUTH TABLE 
Input Logic Level [Output Logic Level 
A fon s Co 
0 






































Z 
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MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 






MC905F © MC805F 
Half-Shift Register 


9 (4) 
7 (4) 


8 (5) 
9=7(2+3) 
7=39(3+4) 
8=3 

MC983F ¢ MC883F 
Dual Half-Shift Register 


EXPANDERS 


MC985F ¢ MC885F 
Quad 2-Input Expander 


(1.3) 1 a 
(4.3) 2 
(1.3) 4 
(1.3) 5 
(1.3) 9 
(1.3) 10 
(1.3) 12 
(1.3) 13 


8 


11 


= 
a 
= 


3=1+2 

toa = 12 ns ; 

Pp = 17 mW (input High) 
Negligible (Inputs Low) 


HALF-SHIFT REGISTERS 


MC906F ¢ MC806F 
Half-Shift Register 
(Without Inverter) 


9=7(2+3) 
tod = 22 ns 7=5(3+4) 


Pp = 36 mw 


MC984F e¢ MC884F 


Dual Half-Shift Register 
(Without Inverter) 


3=7(4+5) 
1=3(64+5) 
tog = 22 ns 

Pp = 120 mw 


MC986F © MC886F 
Dual 4-Input Expander 


T=2+34+5+6 


tod = 12 ns 
Pp = 17 mW (Input High) 
Negligible (Inputs Low) 
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INVERTERS 


MC927F © MC827F 
Quad Inverter 


a) i—_ >o—— 9 (5) 
2] S0— a (5) 
“i3s——_f >o—— 7 (5) 
«2 >0-—® 


9=1 





tpg = 12 ns 
Pp = 76 mW (Input High) 
20 mW (Inputs Low) 


MC989F ¢ MC889F 
Hex Inverter 


a) 1—>o—s (5) 
a) 2—§ >o——5 (5) 
a) 2—lSo— a (5) 
an—_ >o———. 10(5) 
«12—>o— 9 (5) 


tog = 12 ns 
Pp = 76 mW (Input High) 
20 mW (Inputs Low) 


MC9919F ¢ MC9819F 
Hex Expander 


(4.3) 

(1.3) 2 
(1.3) 3 
(1.3) 11 
(1.3) 12 


(1.3) 13 


tod = 12 ns 
Pp = 13 mW (Input High) 
Negligible (Inputs Low) 





3-INPUT GATES MRTL MC900/800 series 


MC903 - MC803 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 


Provides the positive logic NOR function. Individual gate 
elements may be paralleled or used with other logic elements 
for increasing the number of inputs (subject to loading rules) 


PIN CONNECTIONS 


SCHEMATIC atbo[c/a[—[+f]—| nh 
G PACKAGE (T0-99) | 1 | 2|3/|4/—|e6[—]|s 
F PACKAGE (T0-91) 3 {4 {5 |7 {8 | 9 {10 








TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2 = 6402 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 
EQUIVALENT 
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EL-9 


ELECTRICAL CHARACTERISTICS 






TEST VOLTAGE VALUES 
(Volts) 











































@Test 
—55°C | 1. ; 1.50 | 0.710| 3.00 
MC903 { +25°C 1.50 | 0.565] 3.00 
+125°C 1.50 | 0.320] 3.00 

orc 

MC803 : +25°C 

+100°C 












Test Limits 
vir Mar Cc Win ax vie [Max 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Hr Limits 









Pin 
Under 
Characteristic Symbol | Test rt 


5°C 
Input Current A a t ‘| 1 a b,¢ - 
i a,c - 
a,b - 


“Gee | Si 
Current 


Output Voltage f - is i 7 ek ‘| ‘ me - a - h d 
ane Slebeh cs 

' ; 
ae — sHBHEKELUBUEUE 1 i) EE : 


b+f- 
b-f+ 


Pins not listed are left open 








































Switching Time 








Pins e and g omitted 


(panunuos) EQgdIN “EO6OIN 


MC903, MC803 (continued) 


TYPICAL CURVES 


SWITCHING CHARACTERISTICS OUTPUT VOLTAGE 











FANOUT = 1 | 








Ta= +125°C 
+25°C 
—55°C 








toa t—ins) 

















tyt4 FAN-OUT = 5 








FAN-IN=1 
——— FANIN=5 Tf 


Vout, OUTPUT VOLTAGE (VOLTS) 





Ta = +125°C 
+25°C 
—55°C. 








to—t4 (me) 

















05 1.0 
Ta, AMBIENT TEMPERATURE (°C) Vin, HIGH-LEVEL VOLTAGE (VOLTS) 


CURRENT NOISE THRESHOLD 








r 
FAN-IN = 1 
25°C 
fe FAN-OUT = 5 
55°C 




















lin, INPUT CURRENT (mA) 
OC NOISE THRESHOLD (mY) 











8 10 12 : . 0 25 50 15 100 
in» HIGH-LEVEL VOLTAGE (VOLTS) Ts, AMBIENT TEMPERATURE (°C) 








+ 
FAN-IN = 1 
FAN-OUT = 5 














—_ a 
Ta = +125°C 
a 45°C 


an = = 55°C 














AC NOISE THRESHOLD (mv) 











Ta, AVAILABLE OUTPUT CURRENT (mA) 

















08 1.0 12 : 
Vout» OUTPUT VOLTAGE (VOLTS) PW, PULSE WIDTH (ns) 





TEST CIRCUIT FOR NOISE THRESHOLD MEASUREMENTS 





NOTE: Voc and ground connections 
made to all devices. 
© UNIT 1 — Negative dc voltage with re- 


spect to ground applied to pin d. 
UNIT 2 — Positive de voltage with re- 
spect to ground applied to pin d. 
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4-INPUT GATES MRTL MC900/800 series 


MC907 - MC807 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Provides positive logic NOR function. Individual gate ele- 
ments may be paralleled or used with other logic elements for 
increasing the number of inputs (subject to loading rules). 


eose 


PIN CONNECTIONS 


SCHEMATIC Pafoj[e]a[e]r]—|h 
Gpackace (vo-99) | 1] 2| 3] 4[5]6|7| 8 
Fpackace (T0-91) | 2| 3 | 4|5|7 | 8 | 9 | 10 








TYPICAL RESISTANCE 
VALUES 
Rl = 4502 
R2 = 6402 





SWITCHING TIME TEST. CIRCUIT AND WAVEFORM 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 
EQUIVALENT 
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91-9 


ELECTRICAL CHARACTERISTICS 







TEST VOLTAGE VALUES 
@Test (Volts) 


Temperature 
—55°C 





MC907 +25°C 
+125°C 
orc 

















MC807 +25°C 
+100°C 




















Pin MC907 Test Limits MC807 Test Limits 
Under go oe Sm Ge Toa 
Symbol_| Test ins een | Min | Max | Min | Max | Min [ Max | Unit Vott 


TE 


= i i Lina 


TEST VOLTAGE 





Characteristic 


Input Current 


Output Current 
Output Leakage 
Current 



















APPLIED TO PINS LISTED BELOW: 








Output Voltage 








Saturation Voltage | V CE(sat) 

















Switching Time 























Pins not listed are left open. 













(panuizuoo) /O80W “LOGOIN 


5-INPUT GATES MRTL MC900/800 series 


MC929 » MC829 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Provides positive logic NOR function. Individual gates 
may be paralleled with other logic elements for increasing the 
number of inputs (subject to loading rules). 


a 
b ————————— 
c g =atb+c+e+f 
e 
f 


PIN CONNECTIONS 
SCHEMATIC ato[ec[afle[rle|n 
gpackace (10-99) | 1 | 2|3|4/5 [6 |7| 8 
Fpackace(To-91) | 2 | 3 | 4 | 5 | 7 | 8 | 9 [10 











TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2 = 6402 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


GROUND UNUSED 
INPUT PINS 
1N3063 OR 
EQUIVALENT 


TPin 


tye 
1 


TPout 
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8L-9 


ELECTRICAL CHARACTERISTICS 





TEST VOLTAGE VALUES 








































































@Test (Volts) 
Temperature 
—55°C 
MC929 5 +25°C 
+125°C 
0°c 
MC829 +25°C 
+100°C : 
Pin MC929 Test Limits MC829 Test Limits TEST VOLTAGE 
Under | __—55°C +25°C +125°C orc +25°C | +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit sot | Vote | Yee 



































Input Current 








a,b,c,e 
Output Current - abcef h d 
Output Leakage - labcef - 


_ 2 


Current 











Output Voltage 


—__ > 
aA 2 








Saturation Voltage 





-moarp 
Potoaone 

—__—_ 

—__ 





























Switching Time - - h lne,de, f 


= - h  jaadef 






































Pins not listed are left open. 


(panui1uos) GZ8DINI “6ZEDIN 


MRTL MC900/800 series 


DUAL 2-INPUT GATES 


MC914 - MC814 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Two 2-input positive logic NOR gates in a single package 
may be used independently, paralleled for increasing the num- 
ber of inputs (subject to loading rules), or cross-connected to 
form bistable elements. 

















SCHEMATIC a b c{d e f g h 
G PACKAGE (T0-99) 1 2 3 4 5 6 7 8 
F PACKAGE (T0-91) 2 3 4 5 7 8 9 | 10 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2 = 6402 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 
EQUIVALENT 
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0¢-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
Other gates are tested in the same manner. 










Characteristic Symbol 


Input Current 


Pin 





MC914 Test Limits 









MC814 


TEST VOLTAGE VALUES 
@Test (Volts) 


MC914 


+125°C 


MC814 


+100°C 





Test Limits 






























5c | 






°c 






+25 






°c | +100 | 








Output Current 





Output Leakage 
Current 



























TEST VOLTAGE 
LIED TO PINS LISTED BELOW: 

















Output Voltage 








Saturation Voltage 








Switching Time 


Ground inputs of gate not under test. 

















Other pins not listed are left open. 





























Pulse 
In 


Pulse 
Out 

















(penunucs) PLOW ‘VLEOW 


DUAL 3-INPUT GATES MRTL MC900/800 series 


MC915 - MC815 


Available in TO-100 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





Two 3-input positive logic NOR gates in a single package 
may be used independently, paralleled for increasing the num- 
ber of inputs (subject to loading rules), or cross-connected to 
form bistable elements. 





=1T4243 







GND 

“F”” PACKAGE AND ‘‘G’’ PACKAGE 

TYPICAL RESISTANCE PIN-OUTS ARE THE SAME 
VALUES 

R1 = 4500 

R2 = 6402 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GROUND UNUSED 
INPUT PINS 

1N3063 OR 

EQUIVALENT 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
Other gates are tested in the same manner. 











MC915 





Test Limits 


Characteristic Symbol 
Input Current i - 





Output Current I LAS 
Output Leakage I 


Current CEX 












MC815 


| Min_ | Max | Min | Max | Min | 


450 





; Output Voltage vou t 

















Saturation Voltage Vo(sat) 














Switching Time 





Ground inputs of gate not under test. Other pins not listed are left open. 






@Test 
Temperature 
—55°C 
+25°C 
+125°C 
0c 
MC815 { +95°C 
+100°C 


MC915 








Test Limits 










TEST VOLTAGE VALUES 
(Volts) 


Vert 








3.00 








1.50 





3.00 








1.50 
TEST VOLTAGE 


Vv. Vv V 


























APPLIED TO PINS LISTED BELOW: 












3.00 












10 5 








(panuiiuos) GLSOIN “SLGOIN 


DUAL 4-INPUT GATES MRTL MC900/800 series 


MC925 - MC825 


Available in TO-86 Flat Package, Add “F” Suffix. 





Two 4-input positive logic NOR gates in a single package 
may be used independently, paralleled for increasing the num- 
ber of inputs (subject to loading rules), or cross-connected to 
form bistable elements. 


014 


=243+4546 


TYPICAL RESISTANCE 
VALUES 


R1 = 4502 
R2 = 6402 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 
EQUIVALENT 





6-23 


vc-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
Other gates are tested in the same manner. 






Characteristic 


Input Current 


Output Current 








Output Leakage 
Current 











Output Voltage 





Saturation Voltage 





VoR(sat) 








MC825 


@Test 


Temperature 


MC925 


MC825 


—55°C 
+25°C 
+125°C 
0°c 
+25°C 
+100°C 





Test Limits 


+100°C 









TEST VOLTAGE VALUES 
(Volts) 




































TEST VOLTAGE 





APPLIED TO PINS LISTED BELOW: 
apAliu® 
























































Switching Time 








Ground inputs of gate not under test. Other pins not listed are left open. 







































(panunuos) GZ8OINI ‘GZ6OIN 


MRTL MC900/800 series 


TRIPLE 3-INPUT GATES 


MC992 - MC892 


Available in TO-86 Flat Package, Add “F” Suffix. 





Three 3-input positive logic NOR gates in a single package 
may be used independently, paralleled for increased number 
of inputs (subject to loading rules), or cross coupled to form 
bistable elements. 





TYPICAL RESISTANCE 
VALUES 

R1 = 4502 

R2 = 6402 






SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


100 ie les 


GROUND UNUSED 
INPUT PINS 








92-9 


ELECTRICAL CHARACTERISTICS 









TEST VOLTAGE VALUES 
(Volts) 











Test procedures are shown for on : @Test 
Gihier gates are tested in the ee ane Temperature 
—55°C | 1.014 [1.014 | 1.50] 0.710] 3.00 
MC992 +25°C 1.50 | 0.565] 3.00 
+125°¢ 
0°C | 0.909 | 0.909 | 1.50 | 0.574] 3.00 
MC892 { +25°C See 554| 3.00 








+100°C 


| 0.370] 3.00 | 


TEST V 
APPLIED TO PIN 


OLTAGE 
Sst DW: 
cos Unit ara Bor 









MC892 Test pants 































Switching Time 





























Ground inputs of gates not under test. Other pins not listed are left open. 


(penunuo) ZE89IN ‘Z660IN 


MRTL MC900/800 series 


QUAD 2-INPUT GATES 


MC924 - MC824 


Available in TO-86 Flat Package, Add “F” Suffix. 





This gate element consists of four 2-input positive logic 
NOR gate circuits in a single package. The gate circuits may 
be used independently, or connected together to form flip-flops 
or non-inverting gates. 









TYPICAL RESISTANCE 
VALUES 

R1 = 4502 

R2 = 6402 








SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GROUND UNUSED 
INPUT PINS 


1N3063 OR 


EQUIVALENT 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
Other gates are tested in the same manner. 







MC824 


@Test 
Temperature 


MC924 


+125°C 


MC824 


Test Limits 


+100°C 









—55°C 





TEST VOLTAGE VALUES 
(Volts) 


Vin Von Veor 
| Yin | Yon | Yaor | 





1.014 | 1.014 
0. 815, 
0°c 0.909 


+25°C 0. 844 


+25°C 













Characteristic 


Output Current aa 






Output Leakage 
Current 

Output Voltage 

Saturation Voltage Vor (sat) 


Switching Time 


Ground inputs of gates not under test. 











+100°C 











Other pins not listed are left open. 





APPLIED TO 






1.50 | 0.710] 3.00 
1.50 sat en 
1.50 | 0.574] 3.00 | 


1.50 eee 3.00 





0.710 | 0.710 | 1.50 | 0.370] 3.00 | 3.00 


TEST VOLTAGE 


mm a oe 
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QUAD EXCLUSIVE OR GATES MRTL MC900/800 series 


MC971 - MC871 


Available in TO-86 flat package, add “F’’ suffix 





Four gate arrays designed to provide the Exclusive OR func- 
tion. The output is high only if one input is high and all other 
inputs are low. 


POSITIVE LOGIC 
3=1°24+1-2 


tod = 12 ns typ 
Pop = 72 mWtyp 





NUMBER IN PARENTHESIS INDICATES 
MRTL LOADING FACTOR 














ELECTRICAL CHARACTERISTICS es TEST VOLTAGE VALUES 
est olts, 
Test procedures are shown for only one gate. : Temperature | V;, | V., ] Vaor| Vor | Yee 


—55°C 1.014 | 1.50 [0.710 | 3.00 
+25°C | 0.844 | 0.815 | 1.50 | 0.565 3.00 
+125°C | 0.674 | 0.674 | 1.50 | 0.320 | 3.00 
0°C | 0.909 | 0.909 | 1.50 | 0.574 | 3.00 
MC871 | +25°C | 0.844 | 0.844 | 1.50 | 0.554 
+100°C | 0.710 | 0.710 | 1.50 | 0.370 
MC971 Test Limits MC871 Test Limits TEST VOLTAGE 
—55 +25°C +125°C +25°C +100°C APPLIED TO PINS LISTED BELOW: 


Characteristic i Min | Max | Mi jin | Max | Mi ir Vpor V 


The other gates are tested in the same manner. 


MC971 






































Output Current 





Output Voltage 








Switching Time 



























































Ground inputs of gates not under test. Other pins not listed are left open. 
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MC971, MC871 (continued) 


Typical Resistance Values 
R1 = 450 
R2 = 64022 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 
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BUFFERS PLASTIC MRTL MC700P/800P series 


MC900 - MC800 


Available in TO-99 metal can, add “G” suffix. 
Available in TO-91 flat package, add “F” suffix. 





The buffer is designed to drive a greater number of load 
circuits than the basic RTL circuit. Because this circuit has a 
very low output impedance the rise times of output waveforms 
are maintained when driving capacitive loads. A resistor which is 
internally connected to the input allows for capacitive coupling to 
the input, the differentiation of input waveforms, and various 
multivibrator applications. 


cc) 
Il 
ol 


Outputs e and g may 
not be used simultaneously 
PIN CONNECTIONS 
SCHEMATIC g 
G PACKAGE (T0-99) | 1 | —] 3 7 | 
F PACKAGE (TO-91) 9 














SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


a has 
100 ns—»| J 3 200 pF 


GROUND UNUSED 25 
INPUT PINS 
= TPo; .1N3063 OR + 


Test each output independently. For each test, use only the load asso- - EQUIVALENT 


ciated with the output under test. Output not under test should be 
left open. 
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ce-9 


ELECTRICAL CHARACTERISTICS 


Characteristic 
Input Current 


Output Current 


Output Voltage 


Saturation Voltage 


Symbol 
in 
1B 
Ths 


Von(sat) 





Switching Time 





Test Limits 


@Test 
Temperature 
—55°C 
MC900 +25°C 
+125°C 
orc 
+25°C 


MCc800 
+100°C 


TEST VOLTAGE VALUES 




















Pin MC900 
Under soc: | +25°C | 
Test Min | Max | Min | Max 


: 




















+125°C 











Pins not listed are left open. 


* Resistor Value to V 


cc 






























(Volts) (Ohms) 

Vin Von Veor Vote Vee VR" 
1.014 | 1.014 
0.844 | 0.815 
0.674 | 0.674 
0.909 | 0.909 
0.844 | 0.844 
0.710 | 0.710 

TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
Vv. 


Mea eee 
d 
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MC900, MC800 (continued) 


t, TIME (ns) 


t, TIME (ns) 


lin INPUT CURRENT (mA) 


|, AVAILABLE OUTPUT CURRENT (mA) 


SWITCHING CHARACTERISTICS 



























































0 25 50 1s 
Ta, AMBIENT TEMPERATURE (°C) 


INPUT CURRENT 


























Vine 





i H-LEVEL VOLTAGE (VOLTS) 


AVAILABLE OUTPUT CURRENT 





| PINe 





Ta= —55°C | 








+125°C 




















oe 





0.6 

















08 1.0 1.2 


Vout OUTPUT VOLTAGE (VOLTS) 


Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) 


Vout, OUTPUT VOLTAGE ON PIN e (VOLTS) 
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OUTPUT VOLTAGE 
FAN-OUT = 1 

















Vie HIGH-LEVEL VOLTAGE au 


FAN-OUT = 6 





























Vin HIGH-LEVEL VOLTAGE (vOLTS) 


FAN-OUT = 15 





























0 0.5 1.0 15 
Vin, HIGH-LEVEL VOLTAGE (VOLTS) 


FAN-OUT = 25 




















Vin HIGH-LEVEL VOLTAGE (VOLTS) 





DUAL BUFFERS MRTL MC900/800 series 


MC999 - MC899 


Available in TO-100 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





The dual buffer is designed to drive a greater number of 
load circuits than the basic RTL circuit. Because this circuit has 
a very low output impedance the rise times of output waveforms 
are maintained when driving capacitive loads. A resistor which is 
internally connected to the input allows for capacitive coupling 
to the input, the differentiation of input waveforms and various 
multivibrator applications. 


w 
I 
nl 


4 =2 
2 
7 

6 
8 9 


Outputs 3 and 4 may 
not be used simultaneously 


Outputs 9 and 6 may 
not be used simultaneously 


R4 = 1.0k2 








“FE” PACKAGE AND ‘‘G’’ PACKAGE 
PIN-OUTS ARE THE SAME 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


cme se t 
= . om 4N3063 OR 
Test each output independently. For each test, use only the load asso- EQUIVALENT 
ae with the output under test. Output not under test should be 
eft open. 
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ge-9 


ELECTRICAL CHARACTERISTICS 

















Test procedures are shown for one buffer only. @Test (Volts) (Ohms) 
The other buffer is tested in the same manner. Temperature} Vi. | Vo, Veor | Vor | Yec | Yr" 
—55°C | 1.014 | 1.014 | 1.50 | 0.710 | 3.00 | 680 
MC999 ) +25°C} 0.844 | 0.815 | 1.50 | 0.565 | 3.00 | 680 
+125°C | 0.674 | 0.674 | 1.50 | 0.320 | 3.00 | 680 
0°C| 0.909 | 0.909 | 1.50 | 0.574 | 3.00 | 680 
MC899 5 +25°C| 0.844 | 0.844 | 1.50 | 0.554 | 3.00 | 680 
+100°C| 0.710 | 0.710 | 1.50 | 0.370 | 3.00 | 680 

MC999 Test Limits MC899 Test Limits TEST VOLTAGE 
—55°C +25°C +125°C 0°c +25°C +100°C APPLIED TO PINS LISTED BELOW : 
Characteristic Min | Max | Min | Max | Min | Max Max | Min | Max | Min | Max | Unit | Vin Von | Veot Vote Voc VR" Grd 


Input Current 











TEST VOLTAGE VALUES 













































































































Ground inputs of buffer not under test. 


* Resistor value to Voc 



























Other pins not listed are left open. 












































Output Current 2.52 - 2.38 - 2.25 - mAdc - 3 - 2 10 - 5 
12.6 - 11.9 - 11.25 - mAdc - 4 - 2 10 - 5 
: 
Output Voltage - 574 - 400 - 370 |mVde - 2 - - 10 ioe 5 
- 574 - 400 - 370 | mVde - 2 - - 100 | 5 
| 

Saturation Voltage - 290 - 260 - 340 | mVde - - 2 - 10 | - 5 
elede (Peel hae lh scaly th Veer e weeks s 

és z se a = 2 fe: 

aa 
Pulse | Pulse 
In Out 

Switching Time - - - 28 - - ns 2 3 - = 

- - - 32 - - 3 - - 

- - - 30 - - 4 - - 

: 2 . 45 > : 4 2 3 
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DUAL 3-INPUT BUFFERS, MRTL MC900/800 series 
NON-INVERTING 





MC988 - MC888 


Available in TO-86 Flat Package, Add “F” Suffix. 


Two 3-input positive logic NOR gates, each 
followed by an inverting and a non-inverting high 
fan-out amplifier, are provided in a single package. 
For each section, the output from each stage is 
available. If more than one output is used, how- 
ever, the full loading factors cannot be employed 
since each output provides the drive for the suc- 
ceeding stage. 


3 =44+5+6 
“4 2 =44+54+6 
5 1 =4+5+6 
6 
8 
TYPICAL RESISTANCE 9 13 
VALUES 10 12 
R1 = 4502 
R2 = 6402 11 


Ra 1008 Outputs 1, 2, or 3 may not be used simultaneously. 


Outputs 11, 12, or 13 may not be used simultaneously. 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


USED 
Ss 


INPUT PIN TPout 


1N3063 OR = 
EQUIVALENT 


0.5 V as 
ts414 OR TPin 
tesa 
te—1- OR 
0.5V ta—2- 
te—34 TPout 
es “7 


Test each output independently. For each test, use only the load asso- 
ciated with the output under test (pin 2 test uses the same load as pin 
3 test). Outputs not under test should be left open. 
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Le-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one buffer only. 
The other buffer is tested in the same manner. 







MC888 











@Test 
Temperature 


MC988 


MC888 





Test Limits 





Characteristic 





Input Current 


Output Current 


Output Voltage 





Saturation Voltage 














Switching Time 

















Ground inputs of buffer not under test. Other pins not listed are left open. 


* Resistor Value to Voc 








TEST VOLTAGE VALUES 















(Volts) 


—55°C 












+25°C | 0.844 
+125°C | 0.674 

O°C | 0.909 | 0.909 | 1.50 | 0.574] 3.00 
+25°C | 0.844 0.554] 3.00 
+100°C | 0.710 0.370 


TEST VOLTAGE 





0.815 | 1.50 





















680 













APPLIED TO PINS LISTED BELOW: 
sha LS 
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R-S FLIP-FLOPS MRTL MC900/800 series 





MC902 - MC802 


Available in TO-99 Metal Can, Add “G” Suffix 


This flip-flop is formed by internally cross-coup- 
ling two basic RTL NOR gates. 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2 = 6402 


LR [Ss [ore] 
| 9 | of a | 
po; it) | 

| 9 | 


1 








SWITCHING TIME TEST CIRCUIT AND WAVEFORM 





1N3063 OR GROUND UNUSED > 
EQUIVALENT INPUT PINS 
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6-9 






































































































































ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
@Test (Volts) 
Temperature} V.. | Vo. | Veor | Vote | Yee 
—55°C| 1.014] 1.014] 1.50]0.710 | 3.00 
MC902 +25°C | 0.844] 0.815] 1.50] 0.565 | 3.00 
+125°C | 0.674 | 0.674] 1.50] 0.320 | 3.00 
0°C | 0.909] 0.909 | 1.50]0.574 | 3.00 
MC802 +25°C | 0.844 | 0.844] 1.50] 0.554 | 3.00 
+100°C |} 0.710 | 0.710} 1.50] 0.370} 3.00 
heres oe aes (ai Ae a | 
Pin MC902 Test Limits MC802 Test Limits TEST VOLTAGE 
Under —55°C +25°C +125°C | orc +25°C | +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit | Yin | Yon | Veor | ott | Yee | Gnd 
Input Current 1, 1 - 495 - 435 - 470 | pAde - 504 - 450 - 450 yAdc 1 - 5 - 8 4 
me 3 - 495 | - 435 ‘ 470 | uAde | - 504. | - 450 | - 450 | pAdc| 3 7 1 : 8 4 
Output Current Ing 5 1.98 - [2.19 - 1.88 - mAdc | 2. 02 - 2.05 - 1.80 - mAdc}]  - 5 1 3 8 4 
Tia 7 1.98 - (2.19 - | 1.88 - | mAdc | 2.02 - 12.05 - }1.80 eZ mAdc| - 1 3 1 8 4 
[~ Output Voltage Vise 5 E Tio | - 300 = 320 | mvdc[ - 574 | - 400 | - 370 | mvVdc] - 3 1 e 8 4 
5 - - - - - 3 7 : - 
Ute faae 
1 - : > F 7 : : 5 : : 
Saturation Voltage] Vopgat) : : 200 : 20 | : 280 | mVdc : 290 : 260 ; 340 | mVdc : : 1,8 : 8 es 
Pele ca HebeiAG sale dey catalyse] ilies tease Ld 
7 = é: = - - - - - - 3 4,74 
Pulse | Pulse 
In Out 
Switching Time t ~  147- - - - 20 - - ns - - - 20 - - ns 1 7 - - 8 4 
1-7+ - - - 30 - - ns - - - 30 - - ns 1 t - - 8 4 
Pins 2 and 6 omitted. Other pins not listed are left open. + Silicon Diode to Ground 
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JK FLIP-FLOPS MRTL MC900/800 series 





MC916 - MC816 


Available in TO-99 Metal Can, Add “G” Suffix 
Available in TO-91 Flat Package, Add “F” Suffix 


J-K flip-flop with a direct clear input in 
addition to the clocked input. 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2 = 6402 


R3 = 5102 
R4 = 2259 





® Direct input (Cp) must be low. 

@ The time period prior to the negative transition of 
the clock pulse is denoted t, and the time period 

* subsequent to this transistion is denoted t, 41. 


® Q, is the state of the Q output in the time period t,. 


PIN. CONNECTIONS 


SCHEMATIC a bj} cj}d e | f 
G PACKAGE (T0-99) | 1 [2] 3 [4] 5 | 6 
Fpackace(T0-91) | 2 [3 [4 ]5 17 | 8 
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Ly-9 


ELECTRICAL CHARACTERISTICS 































Characteristic 


Input Current 


Output Current 


Output Voltage 











Saturation Voltage 





Turn-On Voltage 














TEST VOLTAGE VALUES 
@Test (Volts) 

Temperature [ Yn | Yon {Yeon | Vo | Vee 
—55°C 11.014 3. 00 
MC916 +25°C | 0.844 3.00 
+125°C | 0.674 3.00 | 
0°C | 0. 909 3.00 
MC816 +25°C | 0.844 3.00 
+100°C | 0. 710 : 3.00 

TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 








in | Yon | Yeot | Vote | Yee | Gnd 















































+ Silicon Diode to Ground . 








{ Pinb= Clock pulse to pin b (see Figure 1). 


* MC916 pin g loaded by: 1.52 mAdc (+25°C) , MC816 pin g loaded by: 1.42 mAdc (425°C) 


1.48 mAde (-55°C) 
1.41 mAde (+125°C) 


Pins not listed are left open. 


1.51 mAde (0°C) : § Pine = LOW 


1.35 mAdc (+100°C) Educa ay Set by a momentary ground prior to the application 


of the negative-going Clock Pulse. 
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MC916, MC816 (continued) 


FIGURE 1 is CLOCK PULSE DEFINITION FIGURE 2— TOGGLE MODE TEST CIRCUIT 












f= 8MHz 


DUTY CYCLE = 25% to 75% 
t, &t < 10 ns 


ed 









D = 1N3063 
OR EQUIVALENT 






SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to V}4. t, is not criti- 
cal,jhowever'should be less than 1,0, zs. 

B, Biases of all other inputs are applied. Vcc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to Vi. tr must Mcei6 MCoTE 
remain within 10 ns minimum and 100 ns maximum. 

E. Electrical measurements are read out. Load current over- 25°C 0.554V 0894V 25°C O565V OBGSV 
shoot must be limited to 10% or the flip-flop may be orc 0.574V 0.959V 55°C 0.710V 1,064. V 


tripped and the wrong output conditions occur. 100°C 0.370 V 0.760 V 125°C 0.320 V 0.724V 
All voltages +10 mV 






Frequency at TP,.u; should be % the 
frequency at TPi,. 


























SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME FIGURE 3C — TEST CIRCUIT 


f= 1.0 Miz 
1.0 ns < PW < 200 ns 
DUTY CYCLE = 50% 





FIGURE 3B — SET-UP AND RELEASE TIME 


Heavy [100 pF] 90Q) 

Light 15 pF/450 
“includes jig and probe PULSE HIGH OR LOW D = 1N3063 OR 
capacitance AS APPLICABLE EQUIVALENT 


For definitions 
of set-up and 
release times, 
see General 
Information Section. 
tras OR 
tro+ 





SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME 


imum 

Over Full 
Temperature Range (ns). 
| tr9- 
tr-5- 
tos 
tro 
tray. 
toer- 
tres: 
tree: 


tepeo= 
tégso 








1. Change of state occurs on trailing edge of clock pulse. 

2. With a high level on Cp, and with the proper SET and CLEAR inputs 
for a low level at Q, Q will be high except for a short period after the 
negative-going edge of a clock pulse. Q will go low for up to 50 ns, D = 1N3063 OR 
and then return to a high level within 100 ns after a negative clock EQUIVALENT 
transition. 
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MC916, MC816 (continued) 


TYPICAL PROPAGATION DELAY TIME 


tr_G—and tr_o+ 


TYPICAL CURVES 


TOGGLE FREQUENCY 


VARIATIONS WITH FAN-OUT 


AND Vec 








| 





zal 



































f, FREQUENCY (MHz) 





PROPAGATION DELAY TIME (ns) 





























0 2 
Ta, AMBIENT TEMPERATURE (°C) 


tr_o-— and tr-o+ 


Veo = 3V 
== Veo =4V 











2 
FAN-OUT 


VARIATIONS WITH Voc 
AND TEMPERATURE 

















| 






































f, FREQUENCY (MHz) 





a 
= 
w 
= 
= 
> 
z= 
Ss 
a 
a 
z 
2 
= 
= 
S 
= 
a 
Ss 
ez 
a 





























0 25 50 75 
Ta, AMBIENT TEMPERATURE (°C) 


te, 454 and te40- 

















25 50 





aD 


Ta, AMBIENT TEMPERATURE (°C) 


VARIATIONS WITH LOAD CAPACITANCE 


AND TEMPERATURE 





7 





























C, = 100 pF 


Veo =3V 


INPUT PULSE DATA __| 
t, = t;=10 ns 
DUTY CYCLE = 50% 
AMPLITUDE = 1V 














C. = 150 pF 











PROPAGATION DELAY TIME (ns) 





f, FREQUENCY (MHz) 























0 25 50 15 
Ts, AMBIENT TEMPERATURE (°C) 














0 25 50 





rk) 


Ta, AMBIENT TEMPERATURE (°C) 
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J-K FLIP-FLOPS | MRTL MC900/800 series 


MC926 - MC826 


Available in TO-100 Metal Can, Add “G” Suffix 
Available in TO-91 Flat Package, Add “F” Suffix 





J-K flip-flop with direct clear and direct set 
inputs in addition to the clocked inputs. 


tea = 35 ns typ : 
Pp = 130 mW typ (Only Clock Input High) 
65 mW typ (Inputs Low) 


® Clock (T) to remain unchanged. 

@ The output state will not change when the input 
state goes from Sp = Cp to Sp = Cp = O. The out- 
put state cannot be predetermined in the case where 
the input goes from Sp = Cp = 1 toSp =Cp = 0. 

@ Direct inputs (Cp and Sp) must be low. 

@ The time period prior to the negative transistor of 
the clock pulse is denoted t, and the time period 
subsequent to this transition is denoted t, , ;. 

® Q, is the state of the Q output in the time period t,. 











“FE” PACKAGE AND “G’’ PACKAGE 
PIN-OUTS ARE THE SAME. 


a 
99 


Ia, Fe 
peers 


TYPICAL RESISTANCE 
VALUES 


R1=6002 R5— 5502 
R2=2kQ R6=9002 
R3= 6402 R7=7009 
R4= 3002 R&=3k2Q 
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ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
@Test (Volts) 
Temperature} V., | V., | Yeor | Vote Vec 
—55°C 













MC926 +25°C 
+125°C 

orc 

MC826 +25°C 
+100°C 



















































































Pin MC926 Test Limits Test Limits TEST VOLTAGE 
Under | 55°C +25°C +125°C | +100c |, APPLIED TO PINS LISTED BELOW: 
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit Vec 
Input Current - 504 - 450 - 450 pAdc} 1 - - - 10 
E 504 | - 450 | - 450 2 8 : 
- {1010} - 900 | - 900 3 S 2,4 2 
- 504] - 450 | - 450 4 : 1 5 
- 504 | - 450 | - 450 8 = 5 7 
Output Current 2.52 - [2.38 - [2.25 - mAdc| - 7,8 1 2 10 
2.52 - 12.38 - | 2.25 7 mAdc| - 1,9 8 - 10 
a ee as _s a 
Saturation Voltage - - - 290 - 260 - 340 mVde{ - 1 - 8 10 5 
- - - - 2 - 2 - 4 
- - BS - 7 - - - 2,4 
s = a = 3 Z 2,4 2 - 
- - = - : 7 8 - 1 
7 - 7 : = - 4 7 2 
= . si x 3 2,4 s Ls 
S é - 7 7 7 = - 2,4 















































§ Pini = High ] ae : Pee : : 
# Pin8 = High | Set by momentary application of Vor prior to the application of the negative going clock pulse. 
t Pin3 = 


Pins not listed are left open. 
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MC926, MC826 (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2— TOGGLE MODE TEST CIRCUIT 















f=8MHz 


DUTY CYCLE = 25% to 75% 
t. & ts < 10 ns 


ae 





D = 1N3063 
OR EQUIVALENT 






SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to Vy. t, is not criti- 
cal, however should be less than 1.0 ys. 

B. Biases of all other inputs are applied. Vcc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to Vi. te must 
remain within 10 ns minimum and 200 ns maximum. 

E. Electrical measurements are read out. Load current over- 
shoot must be limited to 10% or the flip-flop may be 
tripped and the wrong output conditions occur. 






Frequency at TP..4 should be 1 the 
frequency at TP,,. 


MC826 
V. 
a c 0.554 V 
o°c 0.574 V 0.989 
100°C 0.370V 0.760 v 


All voltages +10 mV 


















MC926 
Tr ve Va 
25°C 0.565 V 0.865 V 

—55°C 0.710V 1.064 V 

125°C 0.320 V 0.724V 











































SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME 


TPin 


FIGURE 3C — TEST CIRCUIT 


f= 10 MHz Tin 


1.0 ns < PW < 200ns 
DUTY CYCLE = 50% 


cane 


FIGURE 3B — SET-UP AND RELEASE TIME “can hoo ait Goa 
Light 15 pF/450 | 
7 : = 
- etiam *Inctudes jig and probe PULSE HIGH OR LOW D = 1N3063 OR 
Talease. ‘tines capacitance AS APPLICABLE EQUIVALENT 


see General 
Information Section. 
RELEASE try sa OR 
TIME tos 
(+) 





SWITCHING TIMES FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME 


Minimum Maximum 
Over Full 
Temperature Range (ns) D = 1N3063 OR 


25% 90 (10 EQUIVALENT 
90 
90 
50 
30 
50 
30 

os 
+5* 
oe 
+5* 










DUTY CYCLE = 50% TPout 
6 









to output — 4 _- 90 


tops Or ts, + 

to output + 4 _ 70 
# Lightly — * Negative switching time means the inputs can 
loaded momentarily change before the clock pulse transition. 
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J-K FLIP-FLOPS MRTL MC900/800 series 


MC974 - MC874 


Available in TO-99 metal can, add “G” suffix. 





J-K flip-flop with a direct clear input 
in addition to the clocked inputs. 


CLOCKED INPUT OPERATION@ 


@ Direct input (Co) must be low. 

@The time period prior to the 
negative transition of the clock 
pulse is denoted tn and the time 
period subsequent to this trans- 
ition is denoted tn+1. 

@ Qn is the state of the Q output 
in the time period tn. 





TYPICAL RESISTANCE VALUES 


R1 = 600 2 R5 = 700 2 
R2 = 300 & R6 = 900 c 
R3 = 550 2 R7 = 2k 
R4 = 640 2 R8 = 3k O 
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ELECTRICAL CHARACTERISTICS 










MC974 Test Limits 







Characteristic 







Input Current 4 
940 
470 


- 470 


Output Current LAS f - : - s - 
Ta 2,47 - [2.54 - 2.35 - 


Saturation Voltage} V CE(sat) 


































Pins not listed are left open. 

4 Preset the flip-flop by the following procedure: 
(1) Momentarily apply Vuor to pin 6 to preclear flip-flop. 
(2) After Veor is removed from pin 6, ground pins 1 and 3. 


(3) Apply a negative-going clock pulse to pin 2 (see note §) while pins 1 and 3 are 
still grounded. This’ changes the state of the flip-flop to the SET condition. 
(4) Remove the grounds from pins 1 and 3, and proceed with the test. 





a 

+125 

Min [ Max | Win [ Max | Min | Max | Unit [Min [Max [ Min | Max | Win | Max | Uni 
70 


















































TEST VOLTAGE VALUES 
@Test (Volts) 
Temperature 
‘ —55°C 
MC974 +25°C 
+125°C 
orc 
MC874 2) +95°¢ 
+100°C ; 
Test Limits TEST VOLTAGE 
+100°C APPLIED TO PINS LISTED BELOW: 
















ow we 





504 yAde 
1008 
- 504 
- 504 
2 5 
2 a 


mAde | 2.5 2.38 - (2,25 - mAdc] - 5,6 - 
mAdc | 2.5 2.38 - 12.25 - mAdc}] - 7 - 


+ Momentarily apply Vgor to pin 6 prior to the arrival of the negative-going 


























clock pulse to effect a charige of state. 


§ Clock Pulse to pin 2: 
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MC974, MC874 (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 








SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to Vy. t, is not criti- 
cal, however should be less than 1.0 yxs. 

B. Biases of all other inputs are applied. Vcc is applied with- 
out interruption throughout the testing. 

C. Apply momentary ground (when applicable). 

D. Clock pulse is allowed to fall to V.. te must 
remain within 10 ns minimum and 100 ns maximum. 

E, Electrical measurements are read out. Load current over- 
shoot must be limited to 10% or the flip-flop may be 
tripped and the wrong output conditions occur. 


FIGURE 2— TOGGLE MODE TEST CIRCUIT 


f = 8 MHz 
DUTY CYCLE = 25% to 75% 
t, & ts < 10 ns 


LOV 
roa 


D = 1N3063 
OR EQUIVALENT 
Frequency at TPous should be ¥% the 
frequency at TP;,. 





McB74 MCg74 
T, Vv Va Th vi Va 


A 
25° 0.554 V 0.894 V 25°C 0.565 V 0.865 V 
to) 0.574V 0.959V —55°C 0.710V 1.064 V 
100°C 0.370 V 0.760 V 125°C 0.320 V 0.724V 


All voltages +10 mV 


SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT PROPAGATION DELAY TIME 


TPin 


FIGURE 3B — SET-UP AND RELEASE TIME 


For definitions 
of set-up and 
release times, 
see General 
Information Section. 
RELEASE tra sa OR 
TIME tect 
(+) 


SWITCHING TIMES 


: NNN 
Aaa 
liritlttiiggs 





# Lightly * Negative switching time means the inputs can momen- 
loaded tarily change before the clock pulse transition. 








FIGURE 3C — TEST CIRCUIT 


f = 1.0 MHz 
1.0 ns < PW < 200 ns 
DUTY CYCLE = 50% 





Heavy [100 pF| 90a] 

Light 15 pF/450 o 
“Includes jig and probe PULSE HIGH OR LOW D = 1N3063 OR 
capacitance AS APPLICABLE EQUIVALENT 


FIGURE 4 — DIRECT CLEAR PROPAGATION DELAY TIME 


= 1.0 Miz 
DUTY CYCLE = 50% 


10V 
ot UL 


D = 1N3063 OR 
EQUIVALENT 
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DUAL J-K FLIP-FLOPS MRTL MC900/800 series 


MC990 e MC890 


Available in TO-86 flat package, add “F” suffix. 


Two J-K flip-flops in a single package. Each flip-flop has a direct 
Clear input in addition to the clocked inputs. 


Direct input (Cp) must be low 
The time period prior to the negative transition of 


the clock pulse is denoted t, and the time period 
subsequent to this transition is denoted t, + ,. 


® Q, is the state of the Q output in the time period t,. 





























TYPICAL RESISTANCE 
VALUES 


Rl = 4502 
R2 = 6402 
R3= 5102 
R4 = 2259 
R5 = 3000 
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ELECTRICAL CHARACTERISTICS SET Vaan 
Test procedures are shown for one flip-flop only. @Test (Volts) _ -| 
The other flip-flop is tested in the same manner. Temperature Ven | Yeor | Votr | Vee 
—55°C |1.014 | 1.014 0.710 | 3.00 | 
mcg990 +95°C 0.844 | 0.815 
+125°C | 0.674 | 0.674 
O°C [0.909 | 0.909 | 1.50 | 0.574 | 3.00 
MCc890 +25°C | 0. 844 [o. 344 | 1.50 | 0.554] 3.00 
+100°C [0.710 | 9.710 | 1.50 | 0.370 3.00 
Pin ._—wc990 Test Limits M890 Test Limits TEST VOLTAGE 
Under |__—55°C +25°C +125°C 0c +25°C | +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic | Symbol | Test { Min | Max | Min | Max | Min [Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin | Yon | Yeor | Yor | Yee | Snd 
Input Current Ly 1 - 495 - 435 - 470 pAdc - 3 - 14 |4,5,6,7 
lin 4 - | 495 - | 435 - | 470 S 2 - 1,5,6,7 
21, 5 - | 990 - | 870 - | 940 - | 4,6 - 1,7 
lin 6 - 495 = 435 - 470 - 3 - ¥  41,4,5,7 
4 Sr area — 
Output Current Ing Qt 1.48 - 1.52 - 1.41 - mAde} 1.51 2 4 1 14 5,6,7 
3 | 2 | - | - | 3. | 1,6 2 4,5,7 
| 3 - - - 1,3 6 es Y o| 45,7 
Output Voltage Vout 2 - | 710 - | 300 - | 320 | mVdc 1 - 2 14 345,67 
gag | - - 4,6 | - - 1,7 
2Hs - - - 4 - 6 ish 
2#8 - Y - - 5 : 4,6 14 
2 - - - - - - - - 1,6,7 
a* - : < = = = 7 e 1,6,7 
3H§ - | m0] - - | 320 4,6 | - - 1,7 
gas | - | < - | 6 - 4 
3A ES 2 Y = y S = Y 
, Piel | liane Ener 
Saturation Voltage | Voreap| 2 - [200 | - | 210 | - | 280 | mvde > [a z 14 84567 
2a - - | - | 2 = - 1,4,5,6, 7 
34 - | ' - a - ' : é 1 Y |4,5,6,7 
Turn On Voltage Vou 2t - - 0, 815 - - - 1 Vde ube is r 14 1,4,7 
oex - - fo.si5} - = - | Vac - 7 - 14 | 1,4,7 








Ground inputs of flip-flop not under test. 


Pin 3 = LOW 
Pin 2 = LOW the negative-going clock pulse. 


Clock Pulse to Pin 5 (See Figure 1) 


a 








Clock Pulse on Pin 5, data pulse on Pin 4 (See Figure 2) 
Clock Pulse on Pin 5, data pulse on Pin 6 (See Figure 2) 











Pins not listed are left open. 
Set by a momentary ground prior to the application of 


Clock Pulse on Pin 5, data pulse on Pin 4, momentary ground on Pin 2 (See Figure 3) 


** Clock Pulse on Pin 5, data pulse on Pin 6, momentary ground on Pin 3 (See Figure 3) 
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MC990, MC890 (continued) 


CLOCK PULSE DEFINITIONS 


FIGURE 1 FIGURE 2 











TYPICAL OUTPUT Vor 
FOR RISING Vou 
SEQUENCE OF EVENTS: PULSE , 1 


A. Voltage applied to Clock pin is raised to Vj.. t, is not criti- 





cal, however should be less than 1.0 ys. 
B. Biases of all other inputs are applied. Voc is applied with- 
out interruption throughout the testing. 
C. Apply momentary ground (when applicable). 
D. Clock pulse is allowed to fall to V,. t,' must 
comala within 10 ns minimum and 100 ns maximum. INPUT PULSE 
E. Electrical measurements are read out. Load current over- REQUIREMENTS: 
shoot must be limited to 10% or the flip-flop may be Vit = 0.200 V max 
tripped and the wrong output conditions occur. Ving = 0.894 V min, 1.500 V max 
tS 10ns 
t= 10ns 
f = 1.0 MHz typ 


MC890 
MV 


mS 0.554 V oe q z NOTE: 
ious & 0.574V . .! Measurements for output voltages should be taken at least 


0.370 V 0.3: . 100 ns after pulses have occurred. 
All voltages +10 mV 








FIGURE 3 


SEQUENCE OF EVENTS: 
A. Apply all de biases required. 
INPUT PULSE B. Apply momentary ground to pin indicated. This sets 
REQUIREMENTS: the flip-flop. Momentary ground must occur before 
Vi. = 0.200 V max the pulses shown above every time, or the flip-flop 
Vin = 0.894 V min 1.500 V max will toggle to the wrong condition every alternate 
tS 10ns : pulse. 
tS 10 ns C. After momentary ground has been released, apply 
f= 1.0 MHz typ pulses marked above. 
D. Measure voltage of designated output after the 
pulse. Measurements for output voltages should be 
taken at least 100 ns after pulses have occurred. 


PULSE Vi4 t 


IN 4 








Vi 


PULSE| Vig 


NY 
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MC990, MC890 (continued) 


SWITCHING TIMES 


Over Full 
Temperature 





FIGURE 4 — TOGGLE MODE TEST CIRCUIT 


f= 8.0 MHz 
t, & t§ = 10 ns 
DUTY CYCLE = 25% to 75% weggg 


10V. 
ean 


D = 1N3063 
OR EQUIVALENT 


Frequency at TP. should be ¥2 the frequency at TP;,,. 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


CIRCUIT COMPONENTS: 
R1=51Q + 1%. C1 = 100 pF 
R2 = 150 Q + 1%. including jig 
01 = 1N3063 or and probe. 
equivalent. 


NOTE: 

The TOG pulse is developed by the in- 
verter and 100 pF capacitor. This pulse 
returns the state of the flip-flop so that 
the test pulse can be repeated. 








FIGURE 5 


f= 1.0 MHz 
t, & t¢ = 10 ns 
PW = 100 ns 


15V 


0 


FIGURE 6 


15V 
0.5 vel bis 


f= 1.0 MHz 
t, & t; = 10 ns 
PW = 500 ns 
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DUAL J-K FLIP-FLOPS MAU Mc900/ 800 series 


MC991 - MC891 . 


Available in TO-86 flat package, add “F” suffix. 





Two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in ad- 
dition to the clocked inputs. 


CLOCKED INPUT 
OPERATIONG 


. Direct input (Co) must be low. 


tpa = 40 ns typ . The time period prior to the negative transition of the 
fog = 4.0 MHz max clock pulse is denoted tn and the time period subsequent 
Pp = 155 mW typ (Only Clock Input High) to this transition is denoted tn+1. 


130 mW typ (Inputs Low) . Qn is the state of the Q output in the time period tn. 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR. 














esa ele ae 
Rey agar hi = 


94 6 7616 
T " GND Co se 











TYPICAL RESISTANCE VALUES 
R1= 3002 R4= 6402 R7=2.0k 
R2= 5502 R5=—7002 R8=3.0k 
R3= 6002 R6= 9002 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 


MC991 Test Limits 








TEST VOLTAGE VALUES 

























+125°C 




















Characteristic i Max 






Input Current 








Output Current 


Output Voltage 








Saturation Voltage 2§ - 200 


Vou sat) 




















3* 2 7 7 = 
3x8 = 5 - 1 


























@Test (Volts) 
Temperature in | Yon | ‘por | Vote | Yee 
55°C 
MC991 5 +25°C | 0.844 |0.815 | 1.50 | 0.565 | 3.00 i 
+125°C |0.674 |0.674 | 1.50 | 0.320 | 3.00 
0°c 1.50 | 0.574 | 3.00 
MC891<¢ +25°C 0.844 |0.844 | 1.50 | 0.554 | 3.00 
+100°C | 0.710 |0.710 | 1.50 | 0.370 | 3.00 
MC891 Test Limits TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
Vin | Yon | Ypor | Vott | Yee | Grd 
4 - 7 - 14 q 
5 7 4,6 - | | 
6 - 1 - 
1 2 Z = 
2 2 7 - 14 7 
- 1,3 - 14 7 
Ke 4 =e es 
= - a 6 
5 4 = aS 
- - = 6 
S 2 = 4 
= 6 2 = 
- - - 4 
7 6 3 ey 
a 1 i. a 
% 4,6 a ~ 
e 2 z 4 - 6 
- Z Ks 2 é 4, 6 
2 S - 6 - 4 
: 2 3 2 7 4, 6 
= = - 4,6 a eo 




















Ground input pins of flip-flop not under test. Other pins not listed are left open. 


§ Preset the flip-flop by the following procedure: 
(1) Momentarily apply Vgor to pin 1 to preclear the flip-flop. 
(2) After Vporp is removed from pin 1, ground pins 4 and 6. 
(3) Apply a negative-going clock pulse to pin 5 (see note *) while pins 4 and 6 
are still grounded. This changes the state of the flip-flop to the SET condition. 
(4) Remove the grounds from pins 4 and 6 and proceed with the test. 








* Clock pulse to pin 5, see Figure 1. 
_ # Pin 1 = HIGH, set by a momentary application of Vpo7 prior to the application 
of the negative-going clock. 


QOEG® -— 


uu nou 


+ Clock pulse to pin 5, data pulse to pin 6. 
# Clock pulse to pin 5, data pulse to pin 4. 













See Figure 4. 
See Figure 5. 
See Figure 6. 
See Figure 7. 
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MC991, MC8911 (continued) 






FIGURE 1 — CLOCK PULSE DEFINITION 


TIME 
INTERVAL 


FIGURE 2 — TOGGLE MODE TEST CIRCUIT 









TPous frequency shall 
be % TP;,, frequency. 


INPUT PULSE 








DUTY CYCLE ~ 35% to 65% Eee 


f=4.0 MHz 
LOns < t, ort; << 10 ns 






SEQUENCE OF EVENTS 
A. Voltage applied to Clock pin is raised to Vy. t, is not 
critical but should be < 1.0 ys. 


B. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 






































C. Apply momentary ground (when applicable). MC991 Mc891 
D. Clock pulse is allowed to fall to V. t; must remain ora 
within 10 ns minimum and 200 ns maximum. Ta ve Vii | Ts Me | Va 
: +25°C | +0565 V == 10 mV | +0.844V = 10 mv 25°C |+0.554V = 10 mV |+1.430V = 10mv 
E> Hlectiical measurements are read out. Load Currey =55°C | +0.710 V+ 10 mV |+1.014V + 10 mV 0°C |+0.574V = 10 mV |+1.310V = 10 mV 
over-shoot must be limited to 10% or the flip-flop +125°C | +0.320 V = 10 mV | +0.674V + 10 mV +100°C |+0.370 V = 10 mV |+1.190V + 10 mV 















may be tripped and the wrong output conditions 
occur. 










SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


FIGURE 3A — CLOCK-TO-OUTPUT FIGURE 3B — DIRECT CLEAR 
FIGURE 3 — SWITCHING TIMES TEST CIRCUIT PROPAGATION DELAY TIME PROPAGATION DELAY TIME 


TPin 
INPUT PULSE 
15V 


500 


se} ons be 


1N3063 OR 


SWITCHING TIMES EQUIVALENT 


Figure | Maximum = 1N3063 OR 
Test_ | No. | ns@+25°C : EQUIVALENT 
tro-_|_3A 60 
fro | 3A uy lawee 3 th<10ns 
to- [3A 60 ; : 
{tos [3A 60 C1 = 100 pF INCLUDING PROBE & 
teoso~| 3B 90 JIG CAPACITANCE 
tons 54[ 3B 70 





























FIGURE 4 FIGURE 7 








V Vo = +1.430V Vu = +1.430V 
Vu = +1.430V VL = +565 mV Va = +1.430V Vi = +565 mV 
Vi = +565 mW 1.0 ns < t < 10 ns Vu = +565 mW 1.0 ns < t < 10ns 
1Ons < t)< 10 ns 10ns < t, < 10ns 1.0 ns < t < 10ns 1.0ns <t, < 10ns 
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HALF-SHIFT REGISTERS MRTL MC900/800 series 


MC905 - MC805 


Available in TO-99 metal can, add “G” suffix. 
Available in TO-91 flat package, add “F” suffix. 





This half-shift register is a bistable storage element with a 
built-in inverter for the gating signal. Information coming in on 
pins a and c will be transferred to pins g and e when the gating 
signal, pin b,‘goes low. If all three inputs, a, b, and c, are low, 
the outputs, g and e, will both be low. 





PIN CONNECTIONS 





SCHEMATIC b 
G PACKAGE (T0-99) 2 


g 
7 
[Fracracecrost) | 2 {3 [4 |s | 7 | [9 | io] 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 


R2 = 640 Q 
R3 = 800 Q 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


= — 1N3063 
GROUND UNUSED OR EQUIVALENT 
INPUT PINS 


GROUND UNUSED 
INPUT PINS 
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8S-9 


ELECTRICAL CHARACTERISTICS 





Characteristic 


Input Current 


Output Current 


Output Voltage 









MC905 Test Limits 


+5] +135 














Saturation Voltage 





Switching Time 


VoK(sat) 


+ Silicon Diode to Ground 

















Pins not listed are left open. 


[ai +100°C 
fa ae Max Ni 
pAdc 

1510 1350 





@Test 


TEST VOLTAGE VALUES 


Temperature Von 





MC905 +25°C | 0.844 | 0.815 





MC805 +25°C | 0.844 | 0.844 





(Volts) 
Veor | Vort | Yee 
—55°C} 1.014 | 1.014] 1.50] 0.710 | 3.00 
1.50 | 0.565 | 3.00 
+125°C | 0.674 | 0.674] 1.50] 0.320 | 3.00 
0°c 1.50 [0.574 | 3.00 
1.50 | 0.554 | 3.00 
+100°C | 0.710 | 0.710} 1.50] 0.370 | 3.00 









MC805 Test Limits 





TEST VOLTAGE 
PINS LISTED BELOW: 


APPLIED TO 
































Veor 








Vote 





Vee 











(panunuos) GOSOIN ‘GO6OIN 


Gnd 


<«_c.. 


d,gt 


det 











MC905, MC805 (continued) 


tage (ns) 


th—f+ (ns) 


TYPICAL CURVES 


SWITCHING CHARACTERISTICS 





INPUT CURRENT 











| 
PIN a OR 





























in INPUT CURRENT (mA) 

















25 50 1D 
Ta, AMBIENT TEMPERATURE (°C) 


















































3lin, INPUT CURRENT (mA) 









































18 : 
Vig» HIGH-LEVEL VOLTAGE (VOLTS) 





AVAILABLE OUTPUT CURRENT 

















+125°C: 





























Ta, AVAILABLE OUTPUT CURRENT (mA) 


25 30 75 
Ta, AMBIENT TEMPERATURE (°C) 

















| 








+ 


Ta = +25°C OR —55°C 


























Ia, AVAILABLE OUTPUT CURRENT (mA) 























50 rk) 
Ta, AMBIENT TEMPERATURE (°C) 
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0.8 10 12 
Vout, OUTPUT VOLTAGE (VOLTS) 


HALF-SHIFT REGISTERS MRTL MC900/800 series 
(WITHOUT INVERTER) 


MC906 - MC806. 


Available in TO-99 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “F” Suffix. 





This half-shift register is a bistable storage element. Infor- 
mation coming in on pins a and c will be transferred to pins g 
and e when the gating signal, pin b, goes low. If all three in- 
puts, a, b, and cc, are low, the outputs, g and e, will both be low. 


=€ (a+b) 





= (b+0) 


PIN CONNECTIONS 








SCHEMATIC a b c d e g 
G PACKAGE (TO-99) 1 2 3 4] 5 7 
F PACKAGE (TO-91) 2/3] 4 5 47 9 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 


R2 = 6402 
R3 = 8002 





SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


GROUND UNUSED ~ 
INPUT PINS 
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L9-9 


ELECTRICAL CHARACTERISTICS 








Pin 
Under 








MC906 










TEST VOLTAGE VALUES 
(Volts) 



















@Test 
Temperature 
—55°C 

MC906 ) +25°C | 0.844 

+125°C | 0.674 

MC806 | +25°C | 0.844 





Test Limits MC806 Test Limits 











+25°C 









[| +125°C 















Characteristic Symbol Test 










Input Current 


Output Current 





Output Voltage Mi giie 














0°c +25°C +100°C 
Min | Max | Min | Max | Min | Max 


Max 








Saturation Voltage 





VoK(sat) 



























Switching Time 





+ Silicon Diode to Ground 


Pins not listed are left open, 






























TEST VOLTAGE 
LIED TO PINS LISTED BELOW: 






























(panuiuod) 9O8OIN ‘9069IN 


MRTL MC900/800 series 
DUAL HALF-SHIFT REGISTERS 


MC983 - MC883 


Available in TO-86 flat package, add “F” suffix. 





Two half-shift registers ina single pack- 
age, each having a built-in inverter for the 
gating signal. For example, information com- 
ing in on pins 4 and 6 will be transferred to 
pins 3 and 1 when the gating signal, pin 5, 
goes low. If all three inputs, 4, 5, and 6, are 
low, the outputs, 1 and 3, will both be low. 


toad = 22 ns typ 
Pp = 110 mW typ 


NUMBER IN PARENTHESIS INDICATES 
MRTL LOADING FACTOR. 








Sone 


Cr x x 
—_—(aiae 


46 


R2 = 640 2 
R3 = 800 2 





. GROUND UNUSED - ° GROUND UNUSED 
INPUT PINS INPUT PINS 


TPs f \ Losy 
i+ts+2- l~ts—24- 
Theat eee eas re 


~~ F 
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ELECTRICAL CHARACTERISTICS 

















TEST VOLTAGE VALUES 













































































Test procedures are shown for one half-shift register only. @Test ___Wolts) 
The other half-shift register is tested in the same manner. Temperature} V,. | Vo, | Vpor| Vert | Yee 
—55°C |1.014 | 1.014 | 1.50 | 0.710 | 3.00 
MC983 5 +25°C |0.844 | 0.815 | 1.50 | 0.565 | 3.00 
0, ae | 
+125°C |0.674 | 0.674 | 1.50 | 0.320 | 3.00 
0°C 0.909 | 0.909 | 1.50 | 0.574 | 3.00 
° ae 
MC883 4 +25°C |0.844 | 0.844 | 1.50 | 0.554 | 3.00 
+100°C 0.710 | 0.710 | 1.50 | 0.370 | 3.00 
MC983 Test Limits MC883 Test Limits TEST VOLTAGE 
+25°C +125°C orc +25°C +100°C APPLIED TO PINS ESTED BELOW: 
Characteristic Min | Max Min | Min | Max | Min | Max | Min | Max | Unit Vin Von | Veor Vott Vee Grd 
Input Current lin 4 é 495 | - 435 - 470 | uAdc| - 504 < 450 x 450 | uAde | 4 - 5 e 14 7 
3lin 5 - |1485 | - |1305 | - |1410 - {1512 | - |1350 | - | 1350 5 - 4,6 - 
lin 6 7 495 | - 435 7 470 ’ - di 504 - 450 - || 450 6 - 5 ’ 
Output Current laa 1 1.98 - 2.19 - 1.88 - mAdc | 2.02 - 2.05 - 1.80 - mAdc - 1,5 - - 14 3*,7 
Tag 1 1.98] - |2.19 | - |1.88] - 2.02 | - | 2.05 | - 1.80 | - - 1,6 7 - 7 
TA5 2 2.47) - |2.54] - [2.35 | - 2.52] - [2.38 | - |2,25] - - 2 = 5 1 
Tag 3 1.98] - [2.19 | - |1.88] - 2.02 | - |2.05 | - |1.80| - 7 3,5 7 - 14,7 
Ta4 3 1.98} - |2.19 | - {1.88 ] - y |2.o2 | - [2.05 | - |1.80] - - 3,4 - - ’ 7 
Output Voltage Vout 1 : nei - | 300 | - | 320 |mVac[ - 74 | - |400 | - | 370 |mvac[ - 3 5, 6 : 14 7 
2 m 7 . 2 - 5 - = 
3 - | | - | v - | - | = | } - 1 4,5 - ’ | 
Saturation Voltage | V 1 - [200 | - | 210 | - | 280 |mvac] - go | - | 260 | - | 340 |mVac| - | - (4,5,6] - 14 «| 14,7 
CE( sat) 1 - . a . 2 ‘ * = S 5,6 2,7 
: . 
2 S 7 7 e = - - - 5 7 7 
3 - 7 A | 7 z - = - |4,5,6] - 3*,7 
3 ee AE 7 - = - - - - - 5,6 ’ 1,7 
———} 7 
Pulse | Pulse 
In Out 
Switching Time t 443+ - - - 40 - - ns - - - 40 - - ns 4 3 - - 14 17. 
4-3- - - = 40 i 7 | - - s 40 - a | 4 3 - - 1,7 
542- - = 7 28 - - - 2 = 28 e - 5 2 a - 7 
5-24 - - - 24 - g - - 3 24 = - 5 2 - 7 7 






































Ground input pins of half-shift register not under test. Other pins not listed are left open. *Momentary ground. 


(penuuos) 8g “E860 


DUAL HALF-SHIFT REGISTERS MRTL MC900/800 series 
(WITHOUT INVERTER) 


MC984 - MC884 


Available in TO-86 flat package, add “F” suffix. 





This bistable storage element consists of two half- 
shift registers in a single package. For example, informa- 
tion coming in on pins 4 and 6 will be transferred to pins 
3 and 1 when the gating signal, pin 5, goes low. If all 
three inputs, 4, 5, and 6, are low, the outputs, 3 and 1, 
will both be low. 





3=1(4+5) 
1=3(6+5) 
= t 
=F mw yp 
TYPICAL RESISTANCE 
VALUES NUMBER IN PARENTHESIS INDICATES 
R1 = 450 Q MRTL LOADING FACTOR. 


R2 = 6402 
R3 = 800 2 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GROUND UNUSED 
INPUT PINS 





TPin { 0.5V 
ito 434] I~tg_3_ >| ' 
TPout t 0.5V 


t 
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ELECTRICAL CHARACTERISTICS 


Test procedures shown are for one half-shift register only. @Test 
The other half-shift register is tested in the same manner. Temperature 


—55°C | 1.014 [1.014 
MC984 > +25°C 
+125°C 
0°C | 0. 909 | 0. 909 
MC884 ) +25°C | 0.844 | 0.844 
+100°¢ 
MC984 Test Limits MC884 Test Limits TEST VOLTAGE 
—55°C +25°C +125°C +25°C +100°C LIED TO PINS LISTED BELOW: 


Characteristic Max | Min | Max | Min | Max i i i i i sor | ¥ V 


Input Current lin 4 - 495 - 
2lin - 990 - 
lin - 495 | - 


TEST VOLTAGE VALUES 
(Volts) 






































































































5 
6 
Output Current 1 
1 
3 
3 
Output Voltage © 1 
: 7 
Saturation Voltage Vor 1 - 200 - 210 - 280 mVdc - 290 - 260 - 340 mVdc - - 4,5,6 - 14 14,7 
1 - - - - - - - - - 5,6 3,7 
3 z = # i mo = - - - 4,5,6 3*,7 
3 & = = - 3 = - - - 4,5 1,7 
Pulse | Pulse 
In Out 
Switching Time t 443+ - - - 40 - - ns - - - 40 - - ns 3 - - 14 1,7 
4-3- - - - 40 - - ns - - - 40 - - ns 3 - - 14 137 








Ground input pins of half-shift register not under test. Other pins not listed are left open. *Momentary ground. 





(panuizu0d) ¥8gOIN ‘P86OIN 


HALF-ADDERS MRTL MC900/800 series 


MC904 - MC804 


Available in TO-99 metal can, add “G” suffix. 
Available in TO-91 flat package, add “F” suffix. 





This half-adder device can be used to supply the SUM and 
CARRY operations on two input signals. If the inputs are ap- 
plied to pins a and b, and their complements to pins c and e, 
the SUM of the inputs appears on pin g while the CARRY 
appears on pin f. 


g=(a+b)(c+e) 


f=ct+e 





PIN CONNECTIONS 


SCHEMATIC a |b | 
G PACKAGE (T0-99) | 1 


















TYPICAL RESISTANCE 
VALUES 


R3 — 8002 








100 ns -+ 














1N3063 ~ GROUND UNUSED 
GROUND UNUSED OR EQUIVALENT INPUT PINS 


0. 
INPUT PINS ; TPin 


eae stn 


TPout 


0.5V 
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19-9 











ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
@Test (Volts) =} 
Temperature | V,_ Ne Vaot | Vor | Yee 
—55°C 11.014 | 1.014] 1.50] 0.710 | 3.00 
MC904 +25°C | 0.844 | 0.815 | 1.50]0.565 | 3.00 
[3.00 





0°C | 0.909 | 0.909 .50 | 0.574 | 3.00 
MC804 +25°C | 0.844 [0.84 -50 | 0.554 | 3.00 
+100°C | 0.710 | 0. 710 .50 {0.370 | 3.00 











1 
1 
+125°C | 0.674 | 0.674} 1.50 | 0.320 
1 
1 
1 























Pin MC904 Test Limits MC804 Test Limits TEST VOLTAGE 
Under | 55°C +25°C +125°C orc +25°C +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin | Yon | Veor | Yor | Yee 


Input Current h 


rue 
aeons 


Output Current 


‘ 
a 
! 
fe) 
o 
ia 


= a,c, = m4 


- | bee} - | - ' 








Output Voltage 














Saturation Voltage 





Vor(sat) 





boron ’ 
soon mo 
ce 
ion 
' 
< 

-—.2 a2 +2 ~—2 


oo 
«+ 





Pulse | Pulse 

































































In Out 
Switching Time a g - - h 
a g - - 
c f - - 
c f = = 


Pins not listed are left open. 





(penunucs) ¥OSdIN ‘VO6GOIN 





DUAL HALF-ADDERS MRTL MC900/800 series 


MC975 - MC875 


Available in TO-86 flat package, add “F” suffix. 





A dual half-adder device contained in a single package. 
Each can be used to supply the SUM and CARRY operations on 
two input signals. For example, if the inputs are applied to pins 
3 and 4, and their complements to pins 5 and 6, the SUM of 
the inputs appears on pin 2 while the CARRY appears on pin 1. 


2=83+4+46+6 tea = 20 ns t 
ie} oD) BS = g0 mw typ 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR. 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 


R2 = 640 Q 
R3 = 800 Q 





SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS 


+> 

ae e 
1N3063 
EQUIV 


INS GROUND UNUSED 
os INPUT PINS 








NPUT 
TPin ~ 4 osv i f \ Lo.sv 
+ toy 1 — te-14 l~tep24 te—2- 7 
et ae TPost Eas) ssc Br, 
+ 
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69-9 


ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 





























































































@Test Volt 
Test procedures are shown for one half-adder only. Tem ane V V We 8) V V 
The other half-adder is tested in the same manner. perature} Vi, on | “Bot | “off | Yee 
—55°C | 1.014 | 1.014] 1.50 ] 0.710 | 3.00 
MC9754 +25°C | 0.844 | 0.815 | 1.50 | 0.565 | 3.00 
+125°C 3.00 
0°c 1.50 | 0.574 | 3.00 
————! 
MC875 4 +25°C 1.50 | 0,554] 3.00 
+100°C | 0.710 | 0.710 | 1.50 | 0.370 | 3.00 
MC975 Test Limits MC875 Test Limits TEST VOLTAGE 
—55°C +25°C +125°C | 0°c +25°C +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Min | Max | Min | Max | Min | Max | Unit in on | “pot | Vott | Yee | Grd 
Input Current T. 3 7 495 | - 435, = 470 504 - 450 - 450 | »Adc 3 Z 4 . 14 7 
4 - - - : a 4 : 3 - 
EEE EET) EE | | 
6 - 2 7 - - 6 = 5 : ’ 
Output Current TA4 1 98; - |2.19] - |1.ea] - - | 2,05] - | 1.80] - |mAde] - 1 E 5,6 14 7 
Tas 2 47| - |2.54] - [2.35] - 2.38 | - | 2.25] - | - 2,3,5] - - | 
Tas 2 47] - [2.54] - | 2.35] - - | 2.38] - | 2.25] - - 2,4,6| - 7 ' 
Output Voltage sak 1 - 710 | - 300 - | 320 574 - 400 - 370 |mVde] - 5 - 7 14 7 
ae eee Oe ae ee Saal he a eee ae ee | ee 
2 - x - 4 - : 1 3,4 - ' 
Saturation Voltage Vor( sat) 1 - 200 - 210 | - 280 290 - 260 - 340 | mVdc - - 5 - 14 ui 
1 Z - 7 7 2 7 - 6 - : 
CEPTE EE ARPT EET PEEP Pe (1 
2 2 x . 2 3 - z 5,6 | 3,4 ’ 
Pulse | Pulse 
In Out 
Switching Time t 641- - - - 20 = - ns - - = 20 - - ns 6 1 - - 14 7 
6-1+ - - - 30 - - - - - 30 - - 6 1 - 7 7 
4424 = 2 - 36 2 : | - - 36 2 - | 4 2 - = | 1,7 
4-2- 7 : - 36 - = 2 - 7 36 S - 4 2 - : 1,7 











Ground input pins of half-adder not under test. 














Other pins not listed are left open. 












































(panuiu0s) G/8OIN ‘GLEDIN 





M . 
DUAL FULL ADDERS MRTL MC900/800 series 


MC996 - MC896 


Available in TO-86 flat package, add “F” suffix. 


Provides the SUM and CARRY functions while requiring only 
AUGEND (A) and ADDEND (B) inputs with CARRY IN. 


53) 3(3) 2(3) 
oA 9B 9 Ci 


9 (3) 11 (3) 12 (3) 


TRUTH TABLE 
|_INPUT LOGIC LEVEL | OUTPUT LOGIC LEVEL | 


POSITIVELOGIGC =| 
Co = ABC: + ABGi + ABC: + ABC: 
S = ABCi + ABC: + ABC: + ABC: 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR 
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LL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one adder. @Test 
The other adder is tested in the same manner. Temperature 
—55°C 
+25°C 
+125°C 
orc 
MC896 +25°C 
+100°C 















(Volts) 

Vin 
1.014 | 1.014 | 1.50 | 0.710 | 3.00 | 
0.844 | 0.815 | 1.50 | 0.565 | 3.00 | 
fo.e4 [o.era | 1.50 | 0.320 | 3.00 | 
0.909 | 1.50 | 0.574 | 3.00 | 
0.844 | 1.50 | 0.554 | 3.00 | 
forio | o-ri0| 4.60 [o.er0 | 2.00 | 
TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 






MC996 




















MC996 Test Limits MC896 Test Limits 


+25°C +100°C 


























Characteristic 


Input Current 31,4 


Output Current I A4 
Output Voltage Vout 











































———— 
prrrrred 









CSprrreivoeeve 
a 
o 




















































Puls 
Out 
Switching Time t = = - - 2,3 |. 1 - 14 

- - - - 2,3 1 - 
- - - - 2 6 3 
- - - - 2 6 3 
- - - - - 1 2,5 
- - - - - 1 2,5 
- - - - 2 6 5 
- - - - 2 6 
- - - - 3 1 
- - - - 1 
Sots : : | é 
- - - - 6 


Ground input pins of adder not under test. 
Other pins not listed are left open. 





(penuiu0d) 9G8OIN “96691 


MC996, MC896 (continued) 









a SRT Ltt rf 


ens el 





































a2 ee 
30 
popes Tl 
of Pe SEs Bee ee ee es 
eee 
R1 



















> 

































: pare 
SS eee 
ac pre 






ees 





8 ° 
R2 
R1=15 
rl E R2 = 640 
R3 = 450 









SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MRTL MC900/800 series 


DUAL FULL SUBTRACTORS 


MC997 - MC897 


’ Available in TO-86 flat package, add ““F’’ suffix. 





Provides the DIFFERENCE and BORROW functions while re- 
quiring only MINUEND (X) and SUBTRAHEND (Y) inputs with 
BORROW IN. 


5 (3) 3 (3) 2 (3) 
o x * Y O Bi 


9 (3) 11 (3) 12 (3) 


POSITIVE LOGIC == 
D = YXBi + YXBi_+ YXBi -+ YXBi 
Bo = YXBi + YXBi -+ YXBi -+ YXBi 


NUMBER IN PARENTHESIS INDICATES MRTL LOADING FACTOR 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one subtractor. 
The other subtractor is tested in the same manner. 







Output Current a 
Output Voltage 


Switching Time i 
t 


Ground input pins of subtractor not under test. 
Other pins not listed are left open. 














MC997 Test Limits 


Pin 
Under +25°c_ | +125°C 
Characteristic Test i [a | Max | Unit Vin | 
ee eed ‘| PRTRCCRCECEGLT TT Git 



























300 












(Volts) 
1.014 [1.014 | 1.50 [0.710 [ 3.00 | 
fovees [o.eis [1.20 [o.oe5 [3.00 | 
oxen [overa [1.90 [o.sen [5.00 
ra09 [o.oo [1.50 [e514 [3.00] 
oom [au [1m [ose [aon | 
frie foro [1.60 [o-s70 [3.00 | 


TEST VOLTAGE 
We Tee] TO Seal Tir | a pou 


@Test 
Temperature 
—55°C 
MC997 +25°C 
+125°C 
orc 
MC897 +25°C 
+100°C 










MC897 Test Limits 











1.88 mAdc | 2.02 1,2 
1,3 
1,5 
1,2,3,5 
2,3,5,6 
2,6 
3,6 
2,3,6 


JALIL | | Ou 














ADH HE AREEARDHE 












(penunuos) /689IW ‘Z66DIN 


MC997, MC897 (continued) 





of m Fra] 

TD tee 
beck ROH Re KTR Rear 
[ESP L SPIE IF * 

<a 


i 
al; 


Lt 
tLe 
cata 


Cd ox c 
s 

. on 3255 

=z o 

nN 


za 
= 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





MRTL MC900/800 series 


COUNTER ADAPTERS 


MC901 - MC8Ol 


Available in TO-99 metal can, add “G” suffix. 





This device provides the true output at pin 7 and the com- 
plement output at pin 5 for an input applied to pin 1. A positive 
gating signal may be applied to pin 2 to inhibit both outputs. 
A positive signal applied to pin 3 will hold output pin 5 at near- 
ground potential. The output nodes are returned separately to 
the power supply so that the outputs might be paralleled with 
other circuits. 


=142 


5 =(1+2)3 


TYPICAL RESISTANCE 
VALUES 
R1 = 450 Q 


R2 = 640 Q 
R3 = 800 Q 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 








roo ns] oe ; toons] 
+ GROUND UNUSED 
INPUT PINS 








t TPin in GROUND UNUSED 
INPUT PINS 


= a oe 
0.5V 1-54 
tas- i TPout 


1 
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ELECTRICAL CHARACTERISTICS 





Test Limits 








Characteristic 


Input Current 


Output Current 













ns eas reste 


Saturation Voltage alee 












Switching Time 


Pins not listed are left open. 








+125°C 














@Test 
Temperature 


MC901 


MC801 


—55°C 
+25°C 
+125°C 
orc 
+25°C 


+100°C 





42 
42 
38 
36 








bau Bie ETM ltt + 1. 








TEST VOLTAGE VALUES 























ot (Volts) 

Vin Von Veor Vote Voc 
1.014 |1.014 1.50 | 0. 710 3.00 
0.844 |0.815 1.50 | 0.565 | 3.00 
0.674 |0. 674 1.50 | 0. 320 3.00 
0.909 | 0.909 1.50 | 0.574 3.00 
0.844 |0.844 1.50 | 0.554 3.00 
0.710 |0. 710 1.50 | 0.370 3.00 

TEST VOLTAGE 
LIED TO PINS LISTED BELOW: 
Von Veor Vote Vee 





aa Pulse 























(panunuos) LOO ‘LOGOW 


MRTL MC900/800 series 
QUAD INVERTERS 


MC927 - MC827 


Available in TO-100 Metal Can, Add “G” Suffix. 
Available in TO-91 Flat Package, Add “‘F’’ Suffix. 





Four individual circuits each perform the simple inversion 


function. 

(5) 

qa) 1 9 

(5) 

(1) 2 8 

(5) 

Ql) 3 7 

(5) 

o O (1) 4 6 

TYPICAL RESISTANCE 
VALUES 


R1 = 4502 Number in parenthesis indicates MRTL loading factor. 
R2 = 6402 i 
a Pp = 76 mW typ (Input High) 
“F”” PACKAGE AND “G’” PACKAGE iat 20 mW typ (Inputs Low) 
PIN-OUTS ARE THE SAME 
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ELECTRICAL CHARACTERISTICS 


TEST VOLTAGE VALUES 





















































Test procedures are shown for one inverter only. @Test (Volts) 
Other inverters are tested in the same manner. Temperature | V,_ Ven | Veor Vat Vec 
—55°C | 1.014 | 1.014 | 1.50 | 0.710 | 3.00 
MC927 { +25°C | 0.844 | 0.815 | 1.50 | 0.565 | 3.00 
0, ra | —F 
+125°C | 0.674 | 0.674 | 1.50 | 0.320 | 3.00 
0°C | 0.909 |0.909 | 1.50 | 0.574 | 3.00 
MC827 { +25°C | 0.844 | 0.844 lq.50 | 0.554 | 3.00 
+100°C | 0.710 | 0.710 | 1.50 | 0.370 | 3.00 
Pin MC927 Test Limits MC827 Test Limits TEST VOLTAGE 
Under —55°C +25°C +125°C 0°c +25°C +100 | APPLIED TO PINS LISTED BELOW: 
1 ba 
Characteristic Symbol Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit Vin | Yon | Yeot | Vorr | Yeo | Srd 
Input Current La 1* - 495 2 435 | - 470 | pAde | - 504 | - 450 | - 450 | wAde 1 a * - 10 5 
+ a | 
Output Current Ing 6 Zee - {2.54} - [2.35 | - | mAde | 2.52 - ina - | 2.25 -  |mAdc ait) 6 . i 4 ae 5 
Output Leakage lopx 6 : 100 - ais | - 235 | pAde | - 100 | - 225 | - 225 | pAdc 6 Z - | 4 2 5 
Current 
L a: a 
Output Voltage Vout 6 3 710 - “| 300 | - 320 |mvVde | - 574 | - 400 | - 370 |mVdc p 4 | 1,2,3 7 10 5 
t “y 
Saturation Voltage Vox(sat) | 6 - 200 - 210 - - 280 | mVdc - 290 - 260 - [ 340 mVde - - 1,2,3,4, - 10 5 | 
a Pulse | Pulse 
In Out 
Switching Time t 14+9- - - - 20 - - ns - - - 20 - - ns 1 9 - - 10 5 
Le z pe = es se én * ‘3 i i és, S 
9+ mt 28 [3s mt 28 [as 1 9 10 5 




































































* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to Veor 


Ground inputs of inverters not used in test. 
Other pins not listed are left open. 


(penunuocs) /Z89IN ‘LZ60IN 


MRTL MC900/800 series 


HEX INVERTERS 


MC989 - MC889 


Available in TO-86 flat package, add “F”’ suffix. 





Six individual circuits are contained in a package. Each 
provides the simple inversion function. 


(1) 


(1) 
(5) 
(1) 4 
(5) 
(1) 10 
: (5) 
(1) 9 
(5) 
(1) 
Te ee Number in parenthesis indicates MRTL loading factor. 
R1 = 4502 


R2 — 6402 ted = 12 ns typ Pp = 76 mW typ (Input High) 


20 mW typ (Inputs Low) 











SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


GROUND UNUSED 
INPUT PINS 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one inverter only. 
Other inverters are tested in the same manner. 





@Test 


Temperature 


MC989 


MC889 











Pin 


MC989 


Test Limits 








Test Limits 















—55°C 
+25°C 
+125°C 
orc 
+25°C 
+100°C 








Under 755°C 





+125°C 





0°c +25°C +100°C 








Characteristic 


Input Current 





Min 








Max 





Output Current 


[ 


TEST VOLTAGE VALUES 
(Volts) 





Wow Veor 


















»PLIED TO 


TEST VOLTAGE 





PINS LISTED BELOW: 















Vv 


‘BOT Vote 





Vee 








Output Leakage 
Current 











Output Voltage 





Saturation Voltage | V CE(sat) 











Switching Time 








Ground inputs of inverters not used in test. 









































Other pins not listed are left open. 





* To simulate worse case conditions, the output of inverter under test is tied to the output of another inverter which has its input taken to Vaor: 




























(penujuos) G88OIN ‘6860IN 


DUAL 4-INPUT EXPANDERS MRTL MC900/800 series 





MC986 - MC886 


Available in TO-86 flat package, add “‘F” suffix. 


Two 4-input gate expanders housed in a single package may 
be used independently or combined. Each of these expanders 
increases the input capability of a standard MRTL gate by four. 


r 


— Ai =2y347576 


r 


— 32 


When an expander is added to a gate, subtract 0.4 load unit 
from the output of the gate for each expander circuit added. 


Vec connection to pin 14 not shown. 


TYPICAL RESISTANCE 
VALUE 
Ri = 4500 





6-82 


€8-9 


ELECTRICAL CHARACTERISTICS 














TEST VOLTAGE VALUES 












































Test procedures are shown for one expander only. @Test (Volts) (Ohms) 
The other expander is tested in the same manner. Temperature Vote | Yee i 
—55°C 1 
MC986 +25°C 0. 
L+125°C 0. 
o°c 0. 909 i 0.574] 3.00 
MC886 +95°C | 0.844 | 0.844] 1.50] 0.554] 3.00 | 
+100°C | 0.710 | 0.710} 1.50] 0.370] 3.00 | 680 
Pin MC986 Test Limits MC886 Test Limits TEST VOLTAGE 
Under —55°C +25°C | +725°C 0°c +25°C +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic i Max Max | Min | Max | Min | Max in | Yon | Yeor | Yort | Yee | Ye° 
Input Current 2 - 3,5,6 - 14 1 
3 2 2,5,6| - | | 
5 : 2,3,6) - 
6 - 2,3,5] - 
ad 
Output Leakage 1 on ae 2,3,5,6) 14 


Current 



































Output Voltage 


Saturation Voltage 








VoR(sat) 























Ground inputs of expander not under test. Other pins not listed are left open. 


* Resistor Value to Voc: 














anwn 
Ce | 
Wn a 
~~. 


Gnd 


NNN Ww 
wonn4 
AAA 

































youu 
anwn 
[re ee 
Ss 


rm 

















NNN w 
wwaan 
MAA 
aaa 
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QUAD 2-INPUT EXPANDERS MRTL MC900/800 series 


MC985 - MC885 


Available in TO-86 flat package, add ‘“‘F’’ suffix. 





Four 2-input expanders housed in a single package in- 
crease the input capability of MRTL gates. 


When an expander is added to a gate, subtract 0.4 load unit 
from the output of the gate for each expander circuit added. 


GND 


Vcc connection to pin 14 not shown. 


TYPICAL RESISTANCE 
VALUE 
R1 = 4502 
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58-9 


























ELECTRICAL CHARACTERISTICS TEST VOLTAGE VALUES 
Test procedures are shown for one expander only. @Test (Volts) (Ohms) 
Other expanders are tested in the same manner. Temperature] V.. | Vi. |Veor | Votr | Yeo | Ve° 
—55°C | 1.014 | 1.014] 1.50] 0.710 | 3.00 | 680 
MC985 ¢ +25°C| 0.844 | 0.815| 1.50] 0.565 | 3.00 | 680 
+125°C | 0.674 | 0.674] 1.50] 0.320} 3.00 | 680 
0°c 0. 1 
MC885 +25°C 0. 1. 
+100°C 0. ie 












































































































Pin | MC985 Test Limits MC885 Test Limits TEST VOLTAGE 
Under —55°C +25°C +125°C oc |) (+25°C +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit 
: 504] - | 450 | - | 450 |yAde 
= 504. | - | 450 | - | 450 |uAde 
Output Leakage - 100 - 225 - 225 |uAdc 
Vv z 574 | - | 400 | - | 370 |mVdc | - 1 : = 14 3. [2,7 
- 574. | - | 400 | - | 370 |mvde | - 2 - - 14 3. 11,7 
Saturation Voltage Vor( t) - 290 | - 260 - 340 |mVde - - 1 fis 14 3 2,7 
a - 290 | - | 260 | - | 340 |mvde | - - Bee (ie 14 Cae Ea 











Ground inputs of expanders-not under test. . Other pins not listed are left open. 


* Resistor Value to Veco: 





(panunuos) GEgoIW ‘G86DIN 


MRTL MC900/800 series 


HEX EXPANDERS 


MC9919 - MC9819 


Available in TO-86 flat package, add “F”’ suffix. 





Six individual expanders are contained in a single package 
providing increased input capability for MRTL gates. 


tog = 12 ns 


Pp = 13 mW typ (Input High) 
Negligible (Inputs Low) 


NUMBER IN PARENTHESIS INDICATES 
MRTL LOADING FACTOR. 
When an expander is added to a gate, subtract 0.4 load 
from the output of the gate for each expander circuit added. 


The input loading factor of the expanded gate is 1.3. 
Pin 14 of the expander must be connected to Vcc. 


1 13 12 


Vcc connection to pin 14 not shown. 


Typical Resistance Values 
R1 = 45002 
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ELECTRICAL CHARACTERISTICS 














TEST VOLTAGE VALUES 





































































@Test (Volts) 
Test procedures are shown for one expander only. Temperature Va] V 
The other expanders are tested in the same manner. —55°C 
MC9919 5 +25°C 
(+125°C 
orc 
MC9819 { +25°C 
+100°C 
Pin MC9919 Test Limits MC9819 Test Limits TEST VOLTAGE 
Under —55°C +25°C +125°C 0°c +25°C +100°C APPLIED TO PINS LISTED BELOW: 
Characteristic Test | Min | Max | Min | Max | Min | Max Min | Max | Min | Max | Min [| Max | Unit | Vin | Yon | Yeor | Votr | Vee 
Input Current Ln 1 - 495 - 435 - 470 - 504 = 450 - 450 uwAdc 1 - - - 14 
1 | 
Output Leakage lorx 6 - 100 - | 218 - | 235 - | 100 - | 225 - | 225 | pAde | 6 - 7 i | 14 
Current een! Reeaeeeel 
Output Voltage Viv 6 > 710 - | 300 - | 320 x 574 - .| 400 - | 370 |mvde] - 1 < . 14 
Saturation Voltage | Voy (gat) 6 - 200 - | 210 - | 280 - | 290 - | 260 - | 340 |mvVde 7 - 1 Es 14 
| oe [keh Pare alte es oh a 





























Ground inputs of expanders not used in test. Other pins not listed are left open. 


* Resistor value to Voc. 
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LOW-POWER 


oW MRTL 


INTEGRATED CIRCUITS 


MC908/MC808 SERIES 











LOW POWER 


mV 


INTEGRATED CIRCUITS 


Low-power mW MRTL circuits are designed for use where minimal system power con- 
sumption is desired. Typical gate speed is 27 ns, with typical power dissipation of 6.5 mW 
(input high), and 0.5 mW (inputs low) per logic node. 


INDEX 
Page No. 

General Information 6-92 
Summary of Devices Available in Metal Cans 6-94 
Summary of Devices Available in Flat Packages 6-96 
DEVICE SPECIFICATIONS 
GATES 

MC911, MC811 4-Input Gates 6-100 

MC928, MC828 5-Input Gates 6-102 

MC910, MC810 Dual 2-Input Gates 6-104 

MC918, MC818 Dual 3-Input Gates 6-107 

MC919, MC819 Dual 4-Input Gates 6-109 

MC993, MC893 Triple 3-Input Gates 6-111 

MC917, MC817 Quad 2-Input Gates 6-113 
BUFFERS 

MC909, MC809 Buffers 6-115 

MC981, MC881 Dual Buffers 6-118 

MC998, MC898 Dual Buffers 6-120 
FLIP-FLOPS 

MC913, MC813 Type D Flip-Flops 6-122 

MC920, MC820 J-K Flip-Flops 6-126 

MC922, MC822 J-K Flip-Flops 6-129 

MC982, MC882 J-K Flip-Flops 6-132 

MC978, MC878 Dual Type D Flip-Flops 6-135 

MC976, MC876 Dual J-K Flip-Flops 6-138 
ADDERS 

MC908, MC808 Half Adders 6-141 

MC912, MC812 Half Adders 6-143 
EXPANDERS 

MC921, MC821 Expanders 6-146 

MC9921, MC9821 Quad 2-Input Expanders 6-148 
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NUMERICAL INDEX 
(Functions and Characteristics) 


Vec = 3.0 V +10% for MC908 Series, 3.6 V +10% for MC808 Series; Ta = 25°C 





Total 
Output Power Dissipation @ 
Loading mW typ/pkg 
Factor 


Each MC908 Page 
Output Series No. 


19/12.5 
7,0/23 
10/2.5 
8.0/5.5 
15.5/10.5 





Half Adder 

2-Input Buffer 

Dual 2-Input NOR Gate 
Dual 4-Input OR/NOR Gate 
Half Adder 


aoaaRaRA 





Type D Flip-Flop 

Quad 2-Input NOR Gate 
Dual 3-Input NOR Gate 
Dual 4-Input NOR Gate 
J-K Flip-Flop 


24/17.5 @}17.5/13 © 
20/5.0 
12/2.5 
13/2.5 
20.5/14.5 @] 15.5/10 @ 


NdbDBwW 








Dual 2-Input Gate Expander MCc921 
J-K Flip-Flop MC922 
5-Input NOR Gate MC928 
Dual J-K Flip-Flop MC976 


3.0/ — 3.0/ — 
24/20@ |17.5/13@ 
7.5/1.0 6.5/0.5 
41/29 @ 31/20 @ 


NAD] 





Dual Type D Flip-Flop MC878 MC978 48/35 @ 35/26 @ 
Dual Buffer Mc881 Mcg81 14/46 11/32 
J-K Flip-Flop MC882 MC982 23/21 @ 15/13 @ 
Triple 3-Input NOR Gate MC893 MC993 18/3.5 14/2.0 











Dual 2-Input Buffer MC898 MC998 14/46 11/32 6-120 
Quad 2-Input Expander MC9821 MC9921 20/ — 20/ — 6-148 


® G suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC818G = Metal Can, MC818F = Flat Package. 
@® Input High/Inputs Low unless otherwise noted. 

® Direct Set and Direct Clear Low, All Other Inputs High/All Inputs Low 

@ Only Clock Input High/All Inputs Low 
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GENERAL INFORMATION 


mW MRTL MC908/808 series 





MAXIMUM 
_ RATINGS 


TEST CONDITION 
TOLERANCES 


DEFINITIONS 


GENERAL RULES 








Input Voltage : 


_ 
Power Supply Voltage (Pulsed = 1.0 s) [  - 


Operating Temperature Range MC908 Series Tp 
MC808 Series 








Veor #10 mV Vee =+10 mv Vin = 22 mV Von =42 mV ~ Vogg = 22 MV 
1a2, !a3, Minimum available output current from a device VcE(sat) Maximum saturation voltage with Vgort applied 
Ina with an output loading of 2, 3, or 4. into the input. 
laB Minimum available output current from a buffer. Vin Minimum high-level voltage applied to the input of 
Output voltage not to fall below the value of Von. a device. 
lam pd eS available current from the output Vit A supply voltage low enough to allow flow of 
Of-a/Dual Gate. leakage currents only. 
ICEX Collector current of a circuit when Vin is applied : “ , 
to the output pin and V off is applied to the input Voff The TROY voltage which may be applied to an 
pins. input terminal without turning the transistor on. 
O08 tin The current drawn from the Vin supply by an in- Von The minimum voltage which may be applied to 
verter transistor for a fan-in of 1. an input terminal that will turn the transistor on. 
lin Maximum input current drawn by one input of a Vv Th 7 “ i 
e maximum output volta: ith V on applied to 
gate with Vin applied. All other gate inputs are out the input. pee on aPP 
returned to VgoT- ° 
1.8 lin Current drawn from the Vjn supply by the Toggle VR Value of external resistor connected to Vcc for 
pin of the Flip-Flop. < test purposes. 
VRH = highest node resistor value 
2 lin Maximum input current drawn by one input of a VAL = lowest node resistor value 


device with 2 bases internally tied together. 
Release The time that the J or K input data must be held 


IL isolation leakage current. Time after the negative-going clock input transition in 
order to propagate correct data. 


VBOT A high-value voltage applied to an input of a de- 


vice to insure saturation of the driven transistor. Set-Up The time that the J or K input data must be 
Time present prior to the negative-going clock input 

Vec Supply voltage. transition in order to propagate correct data. 

@ The number of load circuits that may be driven from an reduces the drive capability by % load. (Paralleling gate 
output is determined by the output loading factor and the circuits requires a Vcc connection to only one of the 
sum of all input loading factors for the circuits connected gates.) 
to that output. The summation of the input loading 
factors should not exceed the stated drive capability of © Any number of gates may be paralleled if the input loading 
the output. is increased by % load. 

e@ A gate output connected in parallel with another output @ All unused inputs should be returned to ground. 
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OUTLINE DIMENSIONS 


Pin 4 connected to case. 
TO-99 





678910 


Lead 1 identified by color dot or by shoulder on Lead 1 identified by color dot or by elbow on 
lead. All leads electrically isolated from package. lead. All leads electrically isolated from package. 


TO-91 . TO-86 
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LOADING DIAGRAMS 


mW MC908/808 series 





mW MRTL DEVICES AVAILABLE IN METAL CANS 


The logic diagrams on these two pages describe the MC908 
/MC808 MRTL integrated circuits available in metal cans, 
and permit quick selection of those circuits required for the 
implementation of a system design. Pertinent information 
such as logic equations, truth tables, typical propagation 
delay time (tog), typical package power dissipation (Pp), 
pin numbers, input loading, and fan-out is shown for each 
device. The package pin number is shown adjacent to the ter- 
minal end. The number in parenthesis indicates the input load- 
ing factor (when on the circuit input terminal) or load driving 
ability — fan-out — (when on the circuit output terminal). 


GATES 


MC910G ¢ MC810G 
Dual 2-Input Gate 





(1) 1 
. _) >» 7(4) 
(13 
a) eee 


MC911G ¢ MC811G 
4-Input Gate 


pee 


The number of load circuits that may be driven from an 
output is determined by the output loading factor and the 
sum of all input loading factors for the circuits connected 
to that output. The summation of the input loading factors 
should not exceed the stated drive capability of the output. 
Loading data are valid over the temperature range of —55 to 
+125°C with Vcc = 3.0 V +10% for the MC908 Series, and 
0 to +75°C with Vec = 3-6 V +10% for the MC808 Series. 
For the TO-99 metal can, Vcc is applied to pin 8, with 
ground connected to pin 4. For the TO-100 metal can, Voc 
is applied to pin 10, with ground connected to pin 5. 


BUFFERS 


MC909G ¢ MC809G 
Buffer 





7=1+2 
tod = 27 ns typical 


Total Power Dissipation mW typ 








6=1+2+3+5 
7=1+2+3+5 
tod = 60 ns typical 


Total Power Dissipation mW typ 





[inputs Low [1.0 | 25 | 


MC918G © MC818G 
Dual 3-Input Gate 


{1} 2 
(1) 2 4(4) 


tod = 27 ns typical 





— mc911G [ MC811G 
6 : 


0 8.0 
[inputsLow [35 | 6.5 _| 








MC928G ¢ MC828G 
5-Input Gate 


7=1+2+3+5+6 
tod = 27 rs typical 





Total Power Dissipation mW typ 


Total Power Dissipation mW typ 





impor Hign [95 12 | 
[Inputstow [1.0 [28 | 


Input High 


Inputs Low 











6-94 








6=2+3 
tod = 57 ns typical 





Total Power Dissipation mW typ 


[~_-'| _mcgo9G | mcso9G 
[input High _| 7.0 
[inputstow | 16 _| 


MC981G ¢ MC881G 
Dual Buffer 


7=1+2 
tod = 57 ns typical 


Total Power Dissipation mW typ 
[—s—s«sTs~micg9g1G | MC88iG 
input High | 11 | 14 _—| 
46 


Inputs Low 32 








mW MRTL DEVICES AVAILABLE IN METAL CANS (continued) 


FLIP-FLOPS 


MC913G ¢ MC813G MC920G ¢ MC820G MC922G ¢ MC822G 
Type D Flip-Flop J-K Flip Flop J-K Flip-Flop 
(1) 3 








(1) 2 (4) 1 


(1) 2 


(2)3 


(1) 7 (1) 4 


tpg = 75 ns typical (18 


tod = 50 ns typical tod = 70 ns typical 





Total Power Dissipation mW typ 
MC913G | MC813G 


Direct Set and : Total Power Dissipation mW typ Total Power Dissipation mW typ -| 
Direct Clear Inputs 


175 Py MC920G MC820G MC922G MC822G 
Low, All other . Only Clock 155 20.5 Only Clock 175 24 
Inputs High Input High : a Input High . 

Inputs Low 10 14.5 [Inputs Low | 13 | 20 
































Inputs Low 13° | 

















MC982G * MC882G 
J-K Flip-Flop 


DIRECT INPUT CLOCKED INPUT 
OPERATION @®@ OPERATION @ 
DIRECT INPUT CLOCKED INPUT thease cay 
OPERATION @ OPERATION @ 
Sp Co Qa th th4+1 
0 ol@l]e Q 
1 0 1 71 
oO 
1 











th 





Sp [fo 
o}o 


























1 ° 0 
1 0 





























1 Oo 
ie) 1 
1 1 























ie) 


. Clock (T) to remain unchanged. 
. The output state will not change when the in- 


. Clock (T*input) must be high. 

. The output state will not change when the input 
state goes from Sp = Cp to Sp = Cp = 0. The put state goes from Sp = Cp to Sp = Cp = 0. 
output state cannot be predetermined in the The autput state cannot be predetermined in 
case where the input goes from Sp = Cp = 1 the case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. ‘ie A to Sp =Cp=0. 

. Direct inputs (Cp and Sp) must be low. tod = 80 ns typical . Direct inputs (Cp and Sp) must be low. 

0 = low state 0 = low state 

1 ~ high state 











1 = high state 
ty = time period prior to negative transition of th = time period prior to negative transition of 
pulse Total Power Dissipation mW typ pulse 
th+1 = time period subsequent to negative transi- MC982G MC882G tnh+1 = time period subsequent to negative transi- 
tion of clock pulse tion of clock pulse 
Q,, = state of Q output in time period ty Only Clock 15 23 Q,, = state of Q output in time period t, 
Input High 














Inputs Low 13 











HALF ADDERS 


MC908G © MC808G MC912G ¢ MC812G 
Half Adder Half Adder 


EXPANDER 


MC921G ¢ MC821G 
Dual 2-Input Expander 








6 

(4) (1.3) 1 
(1.3) 2 
(1.3) 3 


(1.3) 5 


7 
(3) 
7 =(1+ 2) (345) 
a 6=1+2+3-5 
= (1 +2) (3+ 5) 
tpd = 60 ns typical tod = 66 ns typical 


tod = 27 ns typical 





Total Power Dissipation mW typ Total Power Dissipation mW typ 


MC908G MC912G [| MC812G 
Input High 14 Input High | 11.5 


[inputs tow [85 | 12. Inpuistow | 5.5 




















InputsLow 
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mW MC908/808 series 


LOADING DIAGRAMS 





mW MRTL DEVICES AVAILABLE IN FLAT PACKAGES 


The logic diagrams on these three pages describe the MC908/MC808 MRTL inte- The number of load circuits that may be driven from an output is determined by 


grated circuits available in flat packages, and permit quick selection of those circuits the output loading factor and the sum of all input loading factors for the circuits 
required for the implementation of a system design. Pertinent information such as connected to that output. The summation of the input loading factors should not 
logic equations, truth tables, typical propagation delay time (tpq), typical package exceed the stated drive capability of the output. Loading data are valid over the 
power dissipation’ (Pp), pin numbers, input loading, and fan-out is shown for each temperature range of —55 to +125°C with Vcc = 3.0 V +10% for the MC908 
device. The package pin number is shown adjacent to the terminal end. The number Series, and 0 to +75°C with Voc = 3.6 V £10% for the MC808 Series. For the TO-91 
in parenthesis indicates the input loading factor (when on the circuit input terminal) flat package, Vcc is applied to pin 10, with ground connected to pin 5. For the 
or load driving ability — fan-out — (when on the circuit output terminal) . TO-86 flat package, Vcc is applied to pin 14, with ground connected to pin 7. 


GATES 




















MC910F © MC810F MC911F © MC811F MC917F © MC817F 
Dual 2-Input Gate 4-Input Gate Quad 2-Input Gate 
a) ee 
(1 eas 7 (3) (4) 2 
(4) 2 (1) 1 (1) 2) > 
(4 he 9 (4) (1) 5 oH 
7(4) (4 Hss8 
me he —) > (4) 
(1) 10 
aaa ae. 1 
7T=14+24+4+6 gl) ete 
Q=1+2 9=14+24+4+6 (1) 13 
Tod = 27 ns typical tog = 60 ns typical 3=112 


tod = 27 ns typical 


Total Power Dissipation mW typ 
[ SSSC*dSCMCQ7F [ MC817F 





















Total Power Dissipation mW typ 


Total Power Dissipation mW typ 
fT C9TOF | MC810F [_mcoiiF | McaiiF | 





[30 | 10 | [input High | 6.0 | 8.0 | Hinput High | 16 | 20 
a [inputs Low] 35 | 85 | [inputs Low | 28 | 50 | 








MC918F ¢ MC818F MC919F ¢ MC819F MC928F ¢ MC828F 
Dual 3-Input Gate Oual 4-Input Gate 5-Input Gate 
(4) 2 
(4)4 ) 3 (1)1 
. 6 (14 9 (4) 
(4 8 (6 
(}é—J Doe (9 ed 
(17 ang 13 (4) 
9=14+2+3 OUST 2 ee 9=1+2+4+6t7 


1=2+3+5+6 
tod = 27 ns typical 


Total Power Dissipation mW typ 
( CSCSSCSds&MICQIVE MC819F 


tod = 27 ns typical 


Total Power Dissipation mW typ 
f CdCI MC818F 


tod = 27 ns typical 


Total Power Dissipation mW typ 
[—S—sSsdsmco28F | MC828F 































input High [113 | input High [65 | 75 
[inputs Low] 10 {| 25 | [inputs tow] 05 [| 1.0 _| 










MC993F ¢ MC893F 
Triple 3-Input Gate 





BUFFERS 


MC909F « MC809F MC998F ° MC898F 
Buffer Dual 2-Input Buffer 


(2) 13 
(2) 9 
‘8 (30) 
12 
1 6 (30) 
(2) 5 
7=24+4 (2) 2 









12=1+2+13 
toa = 27 ns typical 





tpa = 57 ns typical 8=94+13 


tod = 57 ns typical 


Total Power Dissipation mW typ j Total Power Dissipation mW typ 
js MC909F T MC809F | T icogsF | mcs93F 
[55 [7.0 |} [input High | 11 | ta | 
InputsLow | 16 | 23 || [Inputstow | 32 | 46 _| 


Total Power Dissipation mW typ 
[|S —Cd|sSCMC993F MC893F 





Inputs Low 


FLIP-FLOPS 


MC913F ¢ MC813F 
Type D Flip-Flop 





























(1) 4 





(1) 9 


tod = 75 ns typical 





Total Power Dissipation mW typ 


MC913F | MC813F 
Direct Set and 
Direct Clear Inputs 
Low, All other 15 as 
Inputs High 












MC920F ¢ MC820F 
J-K Flip-Flop 


(4) 1 
(2) 2 


(1) 4 





(1) 7 


tpd = 50 ns typical 


Total Power Dissipation mW typ 


MC920F 
15.5 
10 
















Only Clock 
Input High 
Inputs Low 


















MC976F ¢ MC876F 
Dual J-K Flip-Flop 


















(1) 
(1) 
(1) 
(2) 
(1) 10 


(1) 13 


tod = 50 ns typical 






Total Power Dissipation mW typ. 
MC976F MC876F 


Only Clock 
Input High 
29 


31 
Inputs Low 20 


















mW MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 











DIRECT INPUT CLOCKED INPUT 
OPERATION @ OPERATION @ 
{ So I Cp | th tht 
s Q fo} 
1 1 Le 
) to) 1 




















1. Clock (T input) must be high. 
2. The output state will not change when the input 
state goes from Sp = Cp to Sp = Cp = 0. The 
output state cannot be predetermined in the 
case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. 
3. Direct inputs (Cp and Sp) must be low. 
O = low state. 
1 = high state 
ty = time period prior to negative transition of 
pulse 
th+1 = time period subsequent to negative transi- 
tion of clock pulse 


Total Power Dissipation mW typ 





MC978F | MC878F | 





Direct Set and 
Direct Clear Inputs 
Low, All other 
Inputs High 


Inputs Low 








MC978F © MC878F 
Dual Type D Flip-Flop 


(4) 5 
(4) 6 


(1.8) 1 


(1) 2 
(1) 9 
(1) 8 


(1.8) 13 





(1) 12 


tod = 60 ns typical 





J-K FLIP-FLOP TRUTH TABLES 


























DIRECT INPUT CLOCKED INPUT 

OPERATION @ OPERATION @ 

MC920 and all types 

MC820 only 

Sp [ep] a] a | 7 inet 

D o 3 1 Qa a 

fe fere| psy pany & 

orlando. lca 1 oO 1 o 

1]; 1]}0/]0 2 : o . 
te) to) Gh | On 




















Clock (T) to remain unchanged. 

2. The output state will not change when the in- 
Put state goes from Sp = Cp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 
toSp =Cp=0. 

3. Direct inputs (Cp and Sp) must be low. 








O = low state 
1 = high state 
th = time period prior to negative transition of 


pulse 

tn+1 = time period subsequent to negative transi- 
tion of clock pulse 

Q, = state of Q output in time period t, 





EXPANDERS 


MC921F © MC821F 
Dual 2-Input Expander 


® 
(1.3) 2 
oD 

37 
(1.3) 6 


tod = 27 ns typical 


[mesa 
[ 30 | ~30 | 
Ee pe eed 


Inputs Low 


6-97 








MC922F ¢ MC822F 
J-K Flip-Flop 

(1) 7 

(2 

(2) 3 


(14 





(1) 8 


tod = 70 ns typical 





Total Power Dissipation mW typ 
MC922F 


Only Clock 








4 














MC9921F ¢ MC9821F 
Quad 2-Input Expander 


(1.3) ae 
(1.3) 
(1.3) =e 
36 

(1.3) N 

9 
(1.3) aN 
(1.3) 10 N 
(1.3) 12 ge 
(1.3) 13 


8 
11 


3=14+2 
tod = 27 ns typical 


[sd icgg21F | MC9821F 


[Input High [20 [20 


Inputs Low = 











mW MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


HALF ADDERS 


MC908F e MC808F 
Half Adder 





9=(1+2) (4+ 6) 
7=(4+6) 
tpd = 60 ns typical 


Total Power Dissipation mW typ 
js McoosF | Mc808F 


Inputs Low 





MC912F ¢ MC812F 
Half Adder 


7=1+2+4-6 
9=(1 + 2) (4+6) 
tod = 66 ns typical 


Total Power Dissipation mW typ 
[ mcoi2F | Mc8i2F 


[inputsLow | 6.5 | 10.5 | 








6-98 





6-99 


4-INPUT GATES 


mW MRTL MC908/808 series 





MC9TI1 - MC811 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 


Typical Resistance Values 
R1=1.5k 
R2 = 3.6 k 









Provides the positive logic NOR function and 
its complement through an inverter. Individual 
gate elements may be paralleled or used with other 
logic elements for increasing the number of inputs 
(subject to loading rules). 


f =atbtcte 
a 
b 
c g =atbtcte 
e 





PIN CONNECTIONS 











Schematic [afl o[c[a]lef[rt]a h_| 
G Package (TO-99) | 1 [ 2/3] 4] 5 [6] 7 8 | 
F Package (70-91) | 1 | 2] 4 [5 [6] 7 [9 | 10 | 








SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


6-100 


= Ground unused input pins. 





LQL-9 








Characteristic 


Input Current 

Output Current I a3 
I 
lam 


Output Voltage Vv out 


Saturation Voltage Vor (sat) 


Isolation Leakage I, 
Current 


Switching Time 


Pins not listed are left open. 


> 
> 








ELECTRICAL CHARACTERISTICS 


@Test 

ropes [ Vn [Vor | Vor [Yes [ Ya | 

~35°C [0,970 [0.935 | 1.0 | 0,650] 9.00 | 
meat) +25°C peas ose ia ee [ne 
+125°C een oss 1.00 [o2e0[s.00 [a0 

°c [ 0.880 | 0.850 | 1.80 | 0.500 | 3.60 | 0.450 | 

Mcei1 } +25°C| 0.830 | 0.800 | 1.80 | 0.460 | 3.60 | 0.400 | 
475°C [0-730 0.710] 1.00 [0.400] 3.60 [0.380 | 








Pin | MCOT1,SsTest limits = Test | MCOT1,SsTest limits = MC811 Test ume 
Under sao a ae ee as on [ae Sea 
Test 


de 





Ce 


ETT ATTY | 

















ROA Tate THT ad 
Bulge Pulse 
Out 
atgt+ 90 90 ns 
a-g- 70 70 ns 









TEST VOLTAGE VALUES 
(Volts) 














TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


[ax | Unit rete tel lel 


TECICT 
CHBBaLE 













ia, bc,d,e| 
ia, bc,d,e| 
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mW MRTL MC908/808 series 


5-INPUT GATES 





MC928 - MC828 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 


Provides the positive logic NOR function. {ndi- 
vidual gate elements may be paralleled or used with 
other logic elements for increasing the number of 
inputs (subject to loading rules). 


a 

b 

c § Saeptetert 
e 

f 


Typical Resistance Values 




















R1=1.5k 
R2 = 3.6 k 
PIN CONNECTIONS 
Schematic a b c d e | f g | h 
G Package (TO-99) 1 2/3]4[s[e6[7]| 8 
| F Package (TO-91) 1f[2];4{[s[e6«[7]| 9 | 














SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


> Ground unused input pins. 





6-102 


€0L-9 





@Test 
Temperature 


(Volts) 

| Vin | Yon | Yaor | Yor | Yee | 
—55°C | 0.970 | 0.935 | 1.80 [0.650 | 3.00 | 
MC928 +25°C| 0.805 | 0.750 | 1.80 | 0.450 | 3.00 | 

+125°C [0.500 [0.555 | 1-00 | 0.260 | 9.00- 
0°C | 0.880 | 0.850 | 1.60 | 0.500 | 3.50 | 
MC828 = +25°C | 0.830 | 0.800 | 1,80 | 0.460 | 3.60 | 
ELECTRICAL CHARACTERISTICS +75°¢ | 0.740 | 0.710 | 1.80 | 0.400 | 3.60 | 


| cee Test limits Test Limits cone Test Limits TEST VOLTAGE Pe 
Under Cae ae sy APPLIED TO PINS LISTED BELOW: 
Test 




























Characteristic TT RS TTT 
[Output Curent | Current P= [nae [5 | | = [wade |e | ee. beset fon | 





ge 02 0a 09 09 


cae Voltage : | | i F if | | Eaee 
a,b,d,e,f 
a,be,d,f 
a,by,d,e 
_ ” SRO te 


Isolation eet ee Pk oe io B pee e 
Current 


Pulse | Pulse 
In Out 
arg- 50 ns h 
a-g+ 60 ns : h 





72 09 08 0G OO 






E 












b,c,d,e,f 
bc,d,e,f 


Switching time 





Pins not listed are left open. 
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DUAL 2-INPUT GATES mW MRTL MC908/808 series 





MC9I10 - MC810 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 


Two 2-input positive logic NOR gates in a single 
package may be used independently, paralleled for 
increasing the number of inputs (subject to loading 
rules) ,.or cross-connected to form bistable elements. 





; ; PIN CONNECTIONS 
Typical Resistance Values chematic Telolelelels 
ae zs ae : G Package (T0-99) | 1 | 2 [| 3 | 4 [5 | 6 
. F Package (T0-91) | 1 {| 2 [| 4 | 5 | 6 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 











o|> 





~ 
eo] vio 








b+ 





3 





= Ground unused input pins. 





6-104 


SOL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 























Test Limits 
_ Pin 
Under +125°C 
Characteristic Symbol Test 


Input Current 


ee | 
ee | - 


300 
300 


Output Voltage 
Saturation Voltage | Vor (sat) g 
8 
Isolation Leakage 
Current 
t atg- 
a-gt+ 


Switching Time 
Ground input pins of gate not under test. Other pins not listed are left open. 








130 uAdc 

130 Ade 
Output Current 475 pwAdc wAde a,b 
a ae a,b 





MC810 


eerie 


@Test 
Temperature 


—55°C 


MC910 


+125°C 


MC810 













ae Limits 
ee 


fa | = [38 | - 
fa | = [38 | 


te 
140 











wAde 
wAdc 









(Volts) 
| Vin | Yon | Yaor | Yor | Vee | 
Poror0 | oess | 3.e0 [0-650] 9.00 
Fo.eos [0.160 2.00 [To «60 | 8.007 
ro.soo-[o.855 | 1.00 [0.200 | 3.00 | 
ro-eno 0050 1.00 | o.s00 | 9.60 | 
| 0. 830 | 0.800 | 1.80 | 0.460 | 3.60 | 
Focrao [o.mao[ 1-00 [400 | 3.60 


TEST VOLTAGE 


APPLIED TO PINS LISTED BELOW: = 


| Vin_| Yor | Yaor | Vert | Vee | Gnd | 


ese 






+25°C 







orc 
+25°C 
+75°C 
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MC910, MC810 (continued) 


SWITCHING CHARACTERISTICS 


100, 


taty- 
FAN-IN =1 


80 





40 


20 





K 
~ 
mS 
cad 
= 


LS Fs 








-55 0 +25 +425 55 0 425 +125 


Ty, AMBIENT TEMPERATURE (°c) 

















0 +25 


Ty, AMBIENT TEMPERATURE (°C) Ty, AMBIENT TEMPERATURE (°C) 


6-106 


DUAL 3INPUT GATES mW MRTL MC908/808 series 





MC918 - MC818 


Available in TO-100 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 


Two 3-input positive logic NOR gates in a single 
package may be. used independently, paralleled 
for increasing the number of inputs (subject to 
loading rules), or cross-connected to form bistable 
elements. 


san ao 








a iS = 6 . Schematic bilclalelffg {nr i 
a G Package (TO-100) 2/3;4]s[6]7/8]9 
2 


F Package (TO-91) 3{9{5|)4/6 





10 
10 





Typical Resistance Values PIN CONNECTIONS 
| 
| 




















a 
1 
1 














_ 
0 








SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 








6-107 


801-9 








ELECTRICAL CHARACTERISTICS 


Test procedures shown are for one gate only. 
Other gates are tested in the same manner. 


Characteristic Symbol 


Input Current 


Output Current FE 





Output Voltage 


Saturation Voltage Vor (sat) 
Isolation Leakage | 


Current 
Switching Time 
Ground input pins of gates not under test. 









TF 
+ 
ad 
+4 

no 

~~ bv 

o 

iS 

—nD 

o 

mo 





MC918 





Test Limits 
: a Cc +125°C 





He 





Other pins not listed are left open. 





Max | Min | Max 


220 


100 









TEST VOLTAGE VALUES 
(Volts) 

|_Vn | Von | Vaor| Vor | Vec | 
Pas Pe 
Fo-aos [0.15000 [0.450 | 3.00 | 
Fo-500 | 0.855] 1.00 [0.260 | 3.00 | 
Fo: a80 [0-880 5. 00"[ 0. s00_[ 3.00 | 
Fo-eso|o-e00 | 1.50" | 0.460 3.0 | 
Fo-rao | 0,740] 4.00 [00 | 2.00 | 


@Test 
Temperature 
—55°C 
MC918 +25°C 
+125°C 
0°c 
MC818 = +25°C 
+75°C 









MC818 


ey 

a 
j 
J 


Test pints TEST VOLTAGE 
a TO PINS LISTED BELOW: 


de |i PTE eT 
cs - 7 a ; 7 re 2 
i ae Rg 
418 pAdc uAdc a,b,c 
= uAdc a,b,c 
aie vi a | ci b,c,e 
a,c,e 
$ oF b,e 
















ee 





a,c,e 
a,c,e 
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DUAL 4-INPUT GATES mW MRTL MC908/808 series 





MC9I19 - MC819 


Available in TO-86 Flat Package, Add F Suffix. 


Two 4-input positive logic NOR gates in asingle 
package may be used independently, paralleled 
for increasing the number of inputs (subject to 
loading rules), or cross-connected to form bistable 
elements. 


1 =2+3+5+6 


13 


= 
NOM WDO AWN 


Typical Resistance Values 
R1=1.5k 
R2 = 3.6k 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


= Ground unused input pins. 








6-109 


OLL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures shown are for one gate only. 
Other gates are tested in the same manner. 


Test Limits 



















@Test 
Temperature 
—55°C 
+25°C 
+125°C 
orc 
+25°C 
+75°C 


MC919 


MC819 


Forao[ o.r20 | 1.00 | 


Test Limits 











+ ie 25°C 














Characteristic Syme 


Input Current a iis | pwAdc 
: 
: an 
6 


Pee 







ann’ 


an RRB HEnE 


Isolation ee | cs pAdc 
Current 


Switching Time t 2+1- 50 
2-1+ 40 


Ground input pins of gates not under test. Other pins not listed are left open. 




















| Min_| Yon | Veor 





Output Current wAdc - uAdc 8 2,3,5,6 1 
ywAdc - Ee - 2,3,5,6 14 7 
ek nNBHEE i | 


oH rea aT 

















(Volts) 
| Min | Yon |Ysor | Vor | Voc_ 
rats fe 
[ovens [0.750 1-00 [0430 9.00 
F500 [0.885 | 1.00] 0.260] 8.00" 
Fo. se0 0.680 1. 50"| 0-500 3.00 
| 0.830 | 0.880 | 1.80 | 0.460] 3.60 | 


imi TEST VOLTAGE 
areleter APPLIED TO PINS LISTED BELOW: 









[0-400 | 3.60 


Va [Nes | So 


CT 
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mW MRTL MC908/808 series 


TRIPLE 3-INPUT GATES 


MC993 - MC893 


~ Available in TO-86 Flat Package, Add F Suffix. 





Three 3-input positive logic NOR gates 
in a single package may be used independ- 
ently, paralleled for increased number of 
7 inputs (subject to loading rules), or cross- 
coupled to form bistable elements. 


j > =14+2413 


= 


-OoO FAW WH 
foe} oa 


-o 


Typical Resistance Values 
R1=1.5k- 
R2=3.6k 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


= Ground unused input pins. 





6-111 


ZLL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures shown are for one gate only. 
Other gates are tested in the same manner. 








Test Limits 



































noid cht 


Vor (sat) c ae 
12 | 
Neutrent eae eet ee pe 
Current 


Switching Time 


Saturation Voltage 















Ground input pins of gates not under test. Other pins not listed are left open. 





} 





Pin > 
Under +125°C 
Characteristic el Test | Min | Max 
Input Current i ; a ‘a 
re 
Output Current 418 - wAdc 
815 - 830 | pAdc 



















@Test 
Temperature 
—55°C 
+25°C 








MC993 


TEST VOLTAGE VALUES 
(Volts) 
[e-a10 [6.985 | 7.80 [0-650 | 00 | 
fens [o.1e0] 1.00 [o.ae0 | 3.00 |. 


#128°C [0.500 | 0-505 [1.00 | 0.200 [00 | 


orc 
+25°C 
+75°C 






MC893 

















400 - 350 - 
| 
- 250 - 

100 - 


100 si 





uAdc 
a 12 


300 | mVdc 13 


250 | mVdc 13 


bib da 


= — pees 


Pulse | Pulse 
In Out 
1 12 
1 12 











2,13 
1,13 






[10 [0-500 [30 


Fo. e80 | 0.000 | 1.00 [0.400 | 3.60 | 
fo-r40 [ 0.n10] 1.00 [0.000 | 3.60 | 


TEST VOLTAGE 
ane TO PINS LISTED BELOW: = 
epee ete 


7 


32, 14 7 
14 
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QUAD 2-INPUT GATES 


mW MRTL MC908/808 series 





MC917 - MC817 


Available in TO-86 Flat Package, Add F Suffix. 


Typical Resistance Values 
R1=3.6 


R2=1.5k 





This gate element consists of four 2-input 
positive logic NOR gate circuits in a single 
package. Each may be used independently or 
connected together to form non-inverting 
gates or flip-flops. 


= Ground unused input pins. 








6-113 





vLL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures shown are for one gate only. 
Other gates are tested in the same manner. 






Characteristic 


Input Current = 


Output Current 
Output Voltage 


Isolation Leakage 
Current 


Switching Time = 


Ground input pins of gates not under test. 










ee i 7 iss aan = ae 


Other pins not listed are left open. 


@Test 


—55°C 
MC917 5 +25°C 


orc 


MC817 , +25°C 
+75°C 





Test Limits 


140 pAdc 
140 pAdc 


- pAdc 








(Volts) 
Tempore Vis [Vn | Yaor | Yr [ Yc | 
| 0.970 | 0.935 | 1.80 | 0.650] 3.00 | 
[0.005 | 0.760 | 1.00 | 0.450 | 8.00 | 
#125%¢|[ 0.500] 0.855] 1.0 | 0.200] 9.00 | 
| 0.880 | 0.850 | 1.80 | 0.500] 3.60 | 
F0.¢90 | 0.200 | 1.90 | 0.460] 8.60 | 


fo-rao [0.710 4.00 [000 | 3-00 


. TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


wt [Wa | Yon [Vor | Yar [Ye | Gal 
14 
Sete pete 


+9, 1,2 
+9, 1,2 
ey! ar | 





4,9, 12 
4,9,12 
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BUFFERS mW MRTL MC908/808 series 


MC909 - MC809 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 





This buffer is designed to drive a greater 
number of loads than the basic Resistor Tran- 
sistor Logic circuit. Returning an input resistor 
to Vcc allows for capacitive coupling in mul- 
tivibrator and differentiator applications. 




















b 
f =bte 
é 
eet dad Values | PIN CONNECTIONS 
R2=36k , rat z aEaEs e | f | g | nh 
R3 = 100 G Package (TO-99) | 1 | 2 [| 3 [ 4/- |] 6[ - 8 
F Package (TO-91) 1 2[ 4] 5 6 | 7 = 10 














= Ground unused input pins. 





6-115 


9LL-9 















Characteristic 


Input Current 


Output Voltage 
Saturation Voltage Vor (s of i | 
Isolation Leakage 

Current 


Switching Time 
Pins not listed are left open. 










ELECTRICAL CHARACTERISTICS 






Test Limits 


+25°C +125°C 


MC809 





TEST VOLTAGE VALUES 
(Volts) 








‘@Test 
Temperature 






















‘ a 
fe) off 













(panunuos) GOSOIN ‘GO6DIN 











0°c 


| 


+25°C 


















Min max Min | Max | Unit 


= [mace | 





Fea eed 
mVdc 


ae ea 
620 300 


90 
70 


*Resistor value to Vo 


Min 


wee 


aa 
400 


100 








Min 


pwAdc tie | Ui h - 
pAdc wAdc h - 


z f Boe 
mVdc mVde 
mVdc mvVdc 






—55°C Teeso [5.00 [oar | 
mcvo9 } +25°¢ [0.005] 0.750 1.80 [o.450] s.00 | as | 
+125°C fesese) vet aton| earl ea] 
0°C| 0.880 RE ee 
McB09 } +25°C 
475° 
Test Emits TEST VOLTAGE 
iT tee TO Pe Weel LISTED BELOW: 
a Unit | Vin | | Ven | Veor | 















Sate 


mVdc 


mVdc 


aa 
300 








Pulse | Pulse 
In Out 
90 ns c f 
70 ns c f 












MC909, MC809 (continued) 


PROPAGATION DELAY versus TEMPERATURE 



























300 400 500 600 


LOAD CAPACITANCE (pF) 


tog (ns) 























0 20 100 300 500 600 


LOAD CAPACITANCE (pF) 
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MC981 - MC881. 


Available in TO-99 Metal Can, Add G Suffix. 





These Buffers are designed to drive a 
greater number of loads than the basic Re- 
sistor Transistor Logic circuit. 


2 
7 
6 
3 
5 


| 


Typical Resistance Values 
R1=1.5k 


R2=3.6k 
R3 = 100 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


= Ground unused input pins. 





6LL-9 


TEST VOLTAGE VALUES 
































@Test a 
Temperature | V, aA Veor | Vor | Vee | 
—55°C se eo 
ELECTRICAL CHARACTERISTICS MCIBI ) +25°C Fer[ono[ cor [oso 00 a 
Test procedures shown are for one buffer only et reeefemrt oe fer ee es 
; 0°C| 0.880 | 0. 
The other buffer is tested in the same manner. Mca) +95°C apf fea | 3 
+75 









Test Limits 





TEST VOLTAGE 
orc APPLIED TO PINS LISTED BELOW : 
* 
Characteristic i [ Min | Max | Min | Unit i es i Von | Yaor | Yort | Yec | Vex’ | Gnd | 
Input Current 220 | pAdc 300 280 pAdc 8 - 
220 | pAde wAdc 8 - 
pes ee pat bet eth = ce 
Output Voltage 620 300 230 | mVdc 400 - 300. | mVdc 8 7 2,4 
620 300 230 | mVde 400 - 300 | mVdc 8 1 1,4 
Saturation Voltage 220 | mVdc 250 | mVde 8 q 
Isolation Leakage pAdc - eiuelied 1 2,34, 5} 
Current 


ng rel 
14+7- 90 
1-7+ 70 


Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to Vo 














































Switching Time 
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DUAL BUFFERS mW MRTL MC908/808 series 


MC998 - MC898 


Available in TO-86 Flat Package, Add F Suffix. 





These Buffers are designed to drive a 
greater number of loads than the basic Re- 
sistor Transistor Logic Circuit. Returning an 
input resistor to Vcc allows for capacitive 
coupling in multivibrator and differentiator 
applications. 





2 
5 
6 
1 
12 
8 
9 
Gn ; 13 
Typical Resistance Values 
R1=1.5k 
R2 = 3.6k . 6=24+5=2-5 


R3= 100 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


= Ground unused input pins. 
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ELECTRICAL CHARACTERISTICS 


Test procedures shown are for one buffer only. 





Pin 






TEST VOLTAGE VALUES 
(Volts) 
















@Test 
Temperature | - V,_ 
ped LN 
MC998 +25°C | 0.805 | 0.750 | 1.80 | 0.450 | 
+125°C [eo] et [Len [om 












0°C[o-auo [0.050 1. 00-| 0.500] 
sco +25%¢[0.000[ 0.000[ 1.00 [0-40] 9.00 [o.oo] 4.3 | 
75x oro [o.ri0 | 1.00 [0.400] 2.00 [aso] «7 | 






Test Limits 


















Under | —55°C 












+125°C 













The other buffer is tested in the same manner. 
Characteristic Min | Max Min | Max. | 


Symbol 
Input Current Pas | 
Output Current — 


Output Voltage 


Saturation Voltage Vor (sat) 
Isolation Leakage 
Current 
5+6- 
5-6+ 


Switching Time 













} 300 | 





pAde Adc 
pAdc ea ee 


ees al 
620 300 
mvVde 250 | mVdce 
mvVde 250 | mVdc 


90 
10 








Test Limits TEST VOLTAGE 
+75°C APPLIED TO PINS LISTED BELOW: 
as pe Min | Max | Uni eee 


ali Ed Rad 
Ais 400 300 ea eal ma 
[30 | Bvas 400 300 | mVde 14 
14 5, a 
14 2,7 
Be a 


Pulse | Pulse 
Ee ri 
90 
70 








Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to Vo fon 
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TYPE D FLIP-FLOP mW MRTL MC908/808 series 


MC9I13 - MC813 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 





The MC913/MC813 RTL Type D Flip-Flop is a storage element 
that stores the state of pin b during negative transitions of pin a. The 
flip-flop is not affected by changes of pin b during either the low or 
high state of the clock. Using pins c and g as inputs produces a standard 
R-S flip-flop. 








. Clock (T input) must be high. 

. The output state will not change when the input state 
goes from SD = Cp to Sp = Cp = O. The output state 
cannot be predetermined in the case where the input 
goes from Sp = CD = 1 to Sp = Cp = O. 

. Direct inputs (Sp and Cp) must be low. 

O = low state 
1 = high state 
tn = time period prior to negative transition of clock 
pulse 
tn + 1 = time period subsequent to negative transition of 
clock pulse 





PIN CONNECTIONS 
Schematic a b | c | d 





e f 
G Package (TO-99) 1|/ 2/3] 4] s[e6 
6| 7] 9 


iz 











F Package (TO-91) 1f2f[4f[s5 [ 


| 





Typical Resistance Values 
R1=1.5k 
R2=3.6k 
R3 = 180 
R4= 480 
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ELECTRICAL CHARACTERISTICS 













MC913 Test Limits 


MC913 


MC813 


Test Limits 





TEST VOLTAGE VALUES 





@Test 


(Volts) 





Temperature 
—55°C 










+25°C 
+125°C 
orc 















+25°C 





+75°C 











| +125°C 
Min | Max 


+25°C 














Characteristic 
Input Current 

















+75°C 





APPLIED TO PINS LISTED BELOW: 











TEST VOLTAGE 








V 





on BOT Vort 







V 














Output Current 






mroolmacs p w 





oo 1p 











a Voltage 

















oma 

























mn Dm olor 









































Current 


Pins not listed are left open. 
*The voltage applied to pin a must change from Vpy, to Vos, prior to making measurements. 


Vay, = Resistance value to Voc; Vaz = 2.8 k ohms ; -55°C, Vaz = 2-7 ohms @ 425°C, 


o°c 











Vaz = 3.0 k ohms @ +125°C 
@ +75°C 











Saturation Voltage c = | a,g 7 b,d 
£ = a - ,c,a,¢ 

* - b g a c,d 

8 = a,c = b,d 
e = a = ,c,d,¢ 

{* = = c a,b a6 
Isolation Leakage h - d,g 














(panunuos) SL g9dIN ‘EL6OIN 


MC913, MC813 (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


FIGURE 1 





1.5V 


“800 ° 


t.<10 ns 
t,<10 ns 
f= 1.0 MHz typ 





Ground unused input pins. 








SET-UP AND RELEASE TIMES TEST CIRCUIT AND WAVEFORMS 


FIGURE 2A 


Input Pulses 


Vin = 1.5V 
Vip zov 
t, < 10 ns 
ty < 10 ns 


f= 1.0 MHz typ 


Inputs to buffers shall be such that waveforms 
of Figure 2B are obtained. 





FIGURE 2B SWITCHING TIMES 






































If pin f was on, it will stay on. 
If pin f was off, it will turn on. 

in F ii ent of pine. a = 
Pin f is the complem pil *Tepnibiw eine 
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MC913, MC813 (continued) 


SWITCHING TIMES versus TEMPERATURE 


100 ica 









































FAN-OUT =3 
80 ee | 
FAN-OUT = 1 
60 —— 
z 
‘al FAN-OUT =1 
= 
rad 
FAN-OUT = 3 
40 a 
20 J 1 ae 
0 
-55 0 +25 +125 
TEMPERATURE (°C) 
z 
w 
= 
ro 





Veco =3.0V 
ts7.=0 FOR ALL TEMPERATURE VALU ES 














TEMPERATURE (°C) 


6-125: 


1-K FLIP-FLOPS mW MRTL MC908/808 series 


MC920 - MC820 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 





J-K Flip-Flop with a direct clear input in addition to the clocked 
inputs. 









Direct Input (CD) must be low. 
0 = low state 
1 = high state 
tn = time period prior to negative transition of clock pulse 
the 1 time period subsequent to negative transition of clock pulse. 


Qn = state of O output in time period tn. 


PIN CONNECTIONS 
b c d e f g h 
i 4/15]6]7 
2/4f]s51f16f/7{9 —_ 














CLOCKED INPUT 
OPERATION 




















Schematic 
G Package (TO-99) 
F Package (TO-91) 




















fae 
ae 


Typical Resistance Values 
R1=1.5k 
R2=3.6k 
R3 = 3.0k 
R4 = 750 
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LéL-9 



















































































































































TEST VOLTAGE VALUES 
@Test (Volts) 
Temperature BOT Vec 
—55°C 80 | 0 3.00 
MC920 4 +25°C 1.80 | 0.450 | 3.00 | 0.400 
+125°C 1.80 9.260 | 3.00 | 0.300 
0°C | 0.880 | 0.850 |. 1.80 | 0.500 | 3.60 | 0.450 
ELECTRICAL CHARACTERISTICS mcs20 2 +25°C| 0.630 | 0.800 | 1.80 | 0.460 | 3.60 | 0.400 | 
+75°C | 0.740 | 0.710] 1.80 | 0.400] 3.60 | 0.350 
| ea 
Pin MC920 Test Limits MC820 Test Limits TEST VOLTAGE 
Under —55°C +25°C +125°C _| 0°c +25°C +75°C APPLIED TO PINS LISTED BELOW: 
Characteristic Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max Vin Von | Veor Vott Vee 
Input Current - 
Output Current 3 e a,f | - h - d 
| et : £ ' cE | 
,—8 jf © jn 2 
Output Voltage e# - 620 - 300 - 230 g es h = d 
ex# - <. 3 a,c - - - d,f 
e*s 5 a = a - c < | 
ers = = > - - - a,c - 
g = 2 - f - - - d,e 
gs = - - e - - - d 
ers . 7 2 a,c ‘ 2 - d,f 
ett = S - c - a { 7 | 
grit - L - - - - a,c - 
Saturation Voltage e# - 220 - 220 - - - - f 
2 2 f = 


















r Isolation Leakage 
Current 


























Pins not listed are left open. 


# Pine = LOW 
§ Ping = LOW 


* = Clock Pulse to Pinb. (see Fig. 4) 


Set by a momentary ground prior to the application of the negative-going clock pulse. 























1 
t 
1 

a 
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MC920, MC820 (continued) 


SWITCHING TIMES 
Over-All 
Test Temperature Range Unit 
T-O- 80 
T-Q+ 120 
60 
120 





NOTE: Waveform at the output test point should be % the 
frequency of the waveform at the input test point. 


FIGURE 1 - TOGGLE MODE TEST CIRCUIT 








Duty Cycle = 25% to 75% 


Amplitude = 1.0 V 
t, &t,< 10 ns 





SWITCHING TIME TEST CIRCUITS AND WAVEFORMS 


FIGURE 2 


input Pulse 


1,<10 ns 
t%<10ns 
f= 1.0 MHz typ 





FIGURE 4 


Time Interval 





SEQUENCE OF EVENTS: 


A. Voltage applied to Clock pin is raised to 
Vu. ty is not critical but should be < 1.0 ps. 

. Biases of all other inputs are applied. Vcc is 
applied without interruption throughout the 
testing. 

. Apply momentary ground, when applicable. 

. Clock pulse is allowed to fall to V_. t re- 
mains within 10 ns minimum and 100 ns 
maximum. 

. Electrical measurements are read out. Load 
current overshoot must be limited to 10% or 
the flip-flop may be tripped and the wrong 
output conditions occur. 

MC820 


+25°C | +460 4 2.0 mVdc | +850-+ 2.0 mVde 
0° | +500 + 2.0 mVdc | +900 + 2.0 mVde 
+75°C | +400 + 2.0 mVde | +760 + 2.0 mVde 


15V 
500 |— 0 
ATs 
f= 500 kHz t 
= 120 nein 
550 ns max 


Negative clock pulse 
transition may cause 
pin e to go low for as 
long as 100 ns if pine 
is low or grounded. 


FIGURE 5 


Clock Pulse 


Data Pulse 


Typical Output for Rising Pulse 


INPUT PULSE REQUIREMENTS: 


Vit = 0.200 V max 

Vit = 0.894 V min. 1.500 V max 

t=10 ns 

t=10 ns 

f= 1.0 MHz typ 

NOTE: 

Measurements for output voltages should be 
taken at least 100 ns after pulses have occurred. 


+25°C | +450 + 2.0 mVdc | +800 + 2.0 mVdc 
—55°C | +650 + 2.0 mVdc | +985 + 2.0 mVde 
+125°C | +260 + 2.0 mVdc | +605 + 2.0 mVde 
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FIGURE 3 





FIGURE 6 


Data Pulse 


INPUT PULSE REQUIREMENTS: 


Vit = 0.200 V max 

Vin = 0.894 V min, 1.500 V max 
t=10 ns 

t=10ns 

f= 1.0 MHz typ 


SEQUENCE OF EVENTS: 


A. Apply all dc biases required. 

B. Apply momentary ground to pin indicated. 
This sets the flip-flop. Momentary ground 
must occur before the pulses shown above 
every time, or the flip-flop will toggle to the 
wrong condition every alternate pulse. 

C. After momentary ground has been released, 
apply pulses marked above. 

. Measure voltage of designated output after 
the pulse measurements for output voltages 
should be taken at least 100 ns after pulses 
have occurred. 





J-K FLIP-FLOPS 


MC922 - MC822 


Available in TO-100 Metal Can, Add G Suffix 
Available in TO-91 Flat Package, Add F Suffix 





mW MRTL MC908/808 series 


J-K flip-flop with direct clear and direct set inputs in addition to the 
clocked inputs. 


CLOCKED INPUT 
OPERATION 


. Clock (T) to remain unchanged. : 

2. The output state will not change when the input 
state goes from Sp = Cp to Sp = Cp = O. The output 
state cannot be predetermined in the case where the 
input goes from Sp = Cp = 1 to Sp = Cp = 0. 

. Direct inputs (Cp and Sp) must be low. 
es . The time period prior to the negative transition of the 
clock pulse is denoted tp, and the time period sub- 

sequent to this transition is denoted th+1. 

. Qp is the state of the Q output in the time period tp. 


4 
7 
ol a 


oO 










Typical Resistance Values 
R1=1.5k R3=2.0k : 
R2=3.6k R4 = 750 : 
F Package And G Package Pin-Outs Are The Same 
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TEST VOLTAGE VALUES 
(Volts) 





@Test 
Temperature 
—55°C 
MC922 ¢ +25°C 
+125°C 
orc 
ELECTRICAL CHARACTERISTICS MC822 ) +25°C 
+75°C 
































TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
Ty 


















Characteristic 





Input Current 



















Output Current 























Saturation Voltage 





Vox(sat) 
























































Pin 1 = Hi Pins not listed are left open. 
8 nA Heh Set by momentary application of V. prior to the negative going clock pulse. ae p 
. . BOT 
# Pin 8 = High 


* Pin 3 = Clock pulse to pin 3 (see Figure 1). 
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MC922, MC822 (continued) 


















FIGURE 1 - CLOCK PULSE DEFINITION 


Time Interval 


FIGURE 2- TOGGLE MODE TEST CIRCUIT 





GND 

SEQUENCE OF EVENTS: 

A. Voltage applied to Clock pin is raised to 
Vu. ty is not critical but should be < 1.0 ys. 

B. Biases of all other inputs are applied. Vcc is 
applied without interruption throughout the 
testing. 

C. Apply momentary ground, when applicable. 

D. Clock pulse is allowed to fall to Vi. ty re- 
mains within 10 ns minimum and 100 ns 
maximum. 

€. Electrical measurements are read out. Load 
current overshoot must be limited to 10% or 
the flip-flop may be tripped and the wrong 
output conditions occur. 

MC822 















f = 4.0 MHz 
Duty Cycle = 25% to 75% 
1, & ty <10ns 



















SWITCHING TIMES 


Figure Maxi 
3B 


















NOTE: 


Waveform at the output test point should be % the 
frequency of the waveform at the input test point. 























VL Vu Yu 
+25°C | +460 + 2.0 mVdc | +850 + 2.0 mVde +25°C | +450 4 2.0 mVdc | +800 + 2.0 mVdc 
0°c | +500 + 2.0 mVdc | +900 + 2.0 mVde —55°C| +650 + 2.0 mVdc | +985 + 2.0 mVde 
+75°C | +400 + 2.0 mVdc | +760 + 2.0 mVde 4+125°C | +260 + 2.0 mVdc | +605 + 2.0 mVde 









SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS 


FIGURE 3B - SWITCHING 
TIME WAVEFORMS 






FIGURE 3A - SET-UP, RELEASE AND SWITCHING 
TIMES TEST CIRCUIT 


9 Votf. Von OF 


NOTE: Whichever input pin 
{S or C) is tied to MC909 
Buffer on input pin B is at 
virtual ground when the input 
is tied to VBoT- 












C1 = 20 pF Including Jig and Probe R1 = 1.5 k ohms + 1.0% 
C2 = 8.0 pF Including Jig and Probe = 01 = 1N3063 or Equivalent 








FIGURE 3C - SET-UP AND RELEASE TIME FIGURE 4- DIRECT SET AND DIRECT CLEAR PROPAGATION DELAY TIME 


TPing 








f= 1.0 MHz 
ty & te < 10 ns 


8.0 pF Including Jig and Probe 
5 k ohms + 1.0% 
D1 = 1N3063 or EQUIVALENT 





FOR DEFINITIONS 
OF SET-UP AND 
RELEASE TIMES, 
SEE GENERAL 
INFORMATION SECTION. 
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}-K FLIP-FLOP mW MRTL MC908/808 series 


MC982 - MC882 


‘ Available in TO-99 Metal Can, Add G Suffix. 





J-K Flip-Flop with a direct clear input in addition to the clocked inputs. 





CLOCKED INPUT 
OPERATION® 

. Direct input (Cp) must be low. 

. The time period prior to the negative transition of the 
clock pulse is denoted ty, and the time period sub- 
sequent to this transition is denoted tp+4. 

. Qh is the state of the Q output in the time period tp. 


a 


: rE 
( 


He 


Slits 


Typical Resistance Values 
~R1=1.5k 
R2=3.6k 
R3=4.5k 
R4=7.2k 
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ELECTRICAL CHARACTERISTICS 





MC982 










Test Limits 


MC882 


@Test 
Temperature 
—55°C 
MC982 ¢ +25°C 
+125°C 
orc 
MC882 ¢ +25°C 
+75°C 









Test Limits 


TEST VOLTAGE VALUES 
















ERE ESB 
0. 590 a 1.80 |0. 260 


0.880} 0. | 0. 850 | 1.80 


Foi [0] 


“TEST VOLTAGE 






























+25°C suse C 





+25°C +75°C 









Characteristic 


Input Current 





Output Current 















Min | Max Max 































5A 
SFA 


Saturation Voltage VoR(sat) 



















ene 















































APPLIED TO PINS LISTED BELOW: | 








Pins not listed are left open, A Pin 5 = 


* = Pin 2 Clock Pulse a 


** = Pin 2 Clock Pulse c 
# = Pin 1 Clock Pulse b 
§ = Pin 3 Clock Pulse b 
+ = Pin 5 Clock Pulse b 


4A Pin7 = 
Pin 6 = 


{ = Pin 7 Clock Pulse b(See Figure 4.) 


Momentary ground prior to negative 
transition of Clock Pulse c. 
Momentary Vapor prior to negative 
transition of Clock Pulse c. 
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MC982, MC882 (continued) 





FIGURE 1- CLOCK PULSE DEFINITION 


Time Interval 














GND.- 
SEQUENCE OF EVENTS: 





Input Pulse 
f = 3.0 MHz min 
ty & te <10 ns 
VH=15V 

VL =0V 





A. Voltage applied to Clock pin is raised to 
Vu. tr is not critical but should be <1.0 Us. 

B. Biases of all other inputs are applied. Vcc is 
applied without. interruption throughout the 
testing. 

C. Apply momentary ground, when applicable. 

D. Clock pulse is allowed to fall to VL. t¢ re- 
mains within 10 ns minimum and 100 ns 
maximum. 

E. Electrical measurements are read out. Load 

current overshoot must be limited to 10% or 

the flip-flop may be tripped and the wrong 

output conditions occur. 














FIGURE 2 - TOGGLE MODE TEST CIRCUIT 
TPin 








Sense frequency should be % that of the Input Pulse. 













SWITCHING TIME TEST CIRCUITS AND WAVE FORMS 













FIGURE 3A 











Input Pulse 
f= 1.0 MHz 
ty & tf <10 ns 
VH=15V 
VL=0V 








Von 













Clock 
Pulse 








ns 





Clock Pulse 05Vv 


Clock Pulse and 

Input Pulse Requirements 
f= 500 kHz 
VH=15V 
VL=0V 
ty & te <ns 

120 ns <tg<550 ns 
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SWITCHING TIMES 





ns @ +25°C 














FIGURE 4 - CORRELATION OF 
CLOCK PULSE a, b, &c 


VBot 
Clock Pulse a 
GND 


Vin 


Clock Pulse b 


VBoT 
Clock Pulse c 


as a 


Voft 


The negative transition of Clock Pulse a 
must precede the negative transition of 
Clock Pulse b. 


DUAL TYPE D FLIP-FLOPS mW MRTL MC908/808 series 


MC978 - MC878 


Available in TO-86 Flat Package, Add F Suffix. 





The type ’D” Flip-Flop is a storage element that stores the 
state of the S input during negative transitions of the T 
input. The flip-flop state is not affected by changes in the 
S input during either the low or the high state of the T 
input. Sp and Cp inputs may be used for asynchronous 
operation. 


DIRECT INPUT CLOCKED INPUT 
OPERATION ® OPERATION ® 


[ to] tn | 





. Clock (T input) must be high. 

. The output state will not change when the input state 
goes from Sp = Cp to Sc = Cc =O. The output state 
cannot be predetermined in the case when the input 
goes from Sp = Cp = 1 to Sp = Cp = 0. 

. Direct inputs (Sp and Cp) must be tow. 

. The time period prior to the negative transition of the 
clock pulse is denoted tpn and the time period subse- 
quent to this transition is denoted tn+1. 








Typical Resistance Values 
R1=1.5k 
R2=3.6k 
R3 = 180 
R4 = 480 


ef [fe al 
ee KKH 
an ae ea 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 


MC978 












Characteristic Symbol 


Input Current 













Test Limits 


MC878 


@Test 
Temperature 
—55°C 
+25°C 
+125°C | 0.590 | 
: ocho 
+25°C 
+75°C 


MC978 


MC878 










Test Limits 
























Pin 
Under —55°C +25°C +125°C +25°C +75°C 
Test in | Max in | Max in | Max in | Max i 














Output Current 





yp wo 
Se ae 








TEST VOLTAGE VALUES 
(Volts) 


pene een aa a [a 
Exeee eat eie ee ees 


0.260 | 3.00 


fe autacald ae eamal sand eaa 
TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 

















































Output Voltage 











oonn 
» 
nN 





Saturation Voltage Vor (sat) 





Ca ww 
OR a QO oo [Ro oo 
* + ob 


4p 







































‘ 
ra 
' 


1,5 





Fe 


i<) 





 <) 





tore 
Proertrans 
ee 


Neer ate 





Current Leakage 


# = Pin 1 Clock Pulse a 
§ = Pin 1 Clock Pulse b 
* = Pin 2 Data Pulse a 








** = Pin 6 Data Pulse a 
{= Pin 5 Data Pulse a 
t = Pin 6 Data Pulse b 

See Figure 4 





Ground inputs of flip-flop not under test. 











Other pins not listed are left open. 






14 
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MC978, MC878 (continued) 


FIGURE 1- CLOCK PULSE DEFINITION FIGURE 2 - SWITCHING TIMES TEST AND WAVEFORMS 


Time Interval 





SEQUENCE OF EVENTS: 


A. Voltage applied to Clock pin is raised to 

Vu. ty is not critical but should be < 1.0 ys. 

. Biases of all other inputs are applied. Vcc is 

applied without interruption throughout the 
testing. 

. Apply momentary ground, when applicable. 

. Clock pulse is allowed to fall to V_. tf re- 


Input Pulse 
Vy=15sV 
VL=0V 

tr < 10 ns 

te < 10 ns 

f= 1.0 MHz typ 





mains within 10 ns minimum and 100 ns 
maximum. 

. Electrical measurements are read out. Load 
current overshoot must be limited to 10% or 
the flip-flop may be tripped and the wrong 
output conditions occur. 


MC878 


Circuit Components 

C1 = 8.0 pF including jig and probe 
_ R1 = 220 ohms + 1.0% 

R2=1.5k ohms + 1.0% 

D1 = 1N3063 or equivalent 


SWITCHING TIMES 


MAXIMUM 





VL 


+460 + 2.0 mVdc | +0.850+ 2.0mVdc 
+500 + 2.0 mVdc | +0.900+2.0mVdc 
+400 + 2.0 mVdc | +0.760#2.0mVde 








+450 + 2.0 mVdc }+0.800 2.0 mVde| 
+650 + 2.0 mVdc |+0.985 +2.0 mVdc 
+260 + 2.0 mVdc }+0.605 +2.0 mVde| 











FIGURE 4 - CORRELATION OF CLOCK 
FIGURE 3A - SET UP AND RELEASE TIMES TEST CIRCUIT PULSE a & b AND DATA PULSE a &b 





Input Pulse Clock Pulse a = 


VH=15V 
VL=0Vv 
t; < 10ns 
te < 10ns 


= 1.0 MHz typ Clock Pulse b = 


te and t, are 
not critical 








FIGURE 3B - INPUT PULSE WIDTHS FOR 
SET UP AND RELEASE TIMES 





TPin 1 - Clock Pulse 
(pulse input to T) 


When applicable, the negative transition 
of Clock Pulse a must precede the tran- 
sition of Data Pulse a and Data Pulse b. 
The negative and positive transitions of 
Clock Pulse b must follow the negative 
transition of Data Pulse a. 


TPin 2 - Data Pulse 
(pulse input to S) 


TPin 2 
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DUAL J-K FLIP-FLOPS mW MRTL MC908/808 series 


~MC976 - MC876 


Available in TO-86 Flat Package, Add F Suffix. 





Two J-K flip-flops in a single package. Each flip-flop has a direct clear 
input in addition to the clocked inputs. 


CLOCKED INPUT | 
OPERATION® 

. Direct.input (CED) must be low. 

. The time period prior to the negative transition of the 
clock pulse is denoted ty, and the time period sub- 
sequent to this transition is denoted tp+4. 

. Op is the state of the Q output in the time period ty. 





Typical Resistance Values 


R1=1.5k R3=3.0k 
R2=3.6k R4 = 750 
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6EL-9 


TEST VOLTAGE VALUES 
@Test (Volts) 





























































Temperature Vin | Von Veor | Voer Vee | Vin 
—55°C| 0. 0.935] 1.80 | 0.650! 3.00 | 0.500 
MC976 5 +25°C] 0. 805 | 0.750| 1.80 | 0.450} 3.00 | 0.400 
ELECTRICAL CHARACTERISTICS +125°C| 0.590] 0.555} 1.80 | 0.260] 3.00 | 0.300 
Test procedures shown are for one flip-flop only. ss OY BBO | PeBOO EBD. [204000 [<8 80 [sane 
The other flip-flop is tested in the same manner. MC876_) 425°C] 0.830| 0.800| 1.80 | 0.460] 3.60 | 0. 400 
+75°C| 0.740/ 0.710] 1.80 | 0.400] 3.60 | 0.350 
Pin L.. MC976 Test Limits ; MC876 Test Limits TEST VOLTAGE 
Under —55°C +25°C +125°C 0°c +25°C +75°C APPLIED TO PINS LISTED BELOW: 








V; v Veor Vase Vee Vu 


Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max in on 











Characteristic 
Input Current 













































































































Output Current 2 
- 3 1,6 - - 
1,3 | 6 2 ’ - 
Output Voltage 2 1 = = 14 2 
- 3 7 2 - 7 
- 4,6 - - - 1,7 
S 4 = 6 ~ 
- - - 4,6 - ' 
- 2 - - - 7 
- 4,6 - - - 1,7 
e 6 - 4 = 
a a (a Ve eG a 
Saturation Voltage 
Current Leakage 





# = Clock Pulse to Pin 5, see Figure 1. Ground inputs of flip-flop not under test. Other pins not listed are left open. 
* = Pin 3 Low] 
** = Pin 2 Low! 


Set by a momentary ground prior to the application of the negative-going clock pulse. 
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MC976, MC876 (continued) 


FIGURE 1 - CLOCK PULSE DEFINITION 


Time Interval 





GND: 


SEQUENCE OF EVENTS: 


A. Voltage applied to Clock pin is raised to 
Vu. tr is not critical but should'be < 1.0 pus 

. Biases of all other inputs are applied. Vcc is 
applied without interruption throughout the 
testing. 

. Apply momentary ground, when applicable. 

. Clock pulse is allowéd to fall to V;. t¢ re- 
mains within 10 ns minimum and 100 ns 
maximum. 

. Electrical measurements are read out. Load 
current overshoot must be limited to 10% or 
the flip-flop may be tripped and the wrong 
output conditions occur. 


MC876 





V 
L 
+25°C | +460 + 2.0 mVdc |[+0.850 2.0mVde 


0° | +500 + 2.0 mVde |+0.900 +2.0mVde 
+75°C | +400 + 2.0 mVdc |+0.760 +2.0mVde 





FIGURE 2 - TOGGLE MODE TEST CIRCUIT 


Pulse Input 
f= 3.0 MHz 
Duty Cycle = 35% to 65% 


ty & tp<10 ns 
Vy =1.0V 
VL=OV 











+25°C | +450 4 2.0 mVde 
—55°C| +650 + 2.0 mVdc 
+125°C | +260 + 2.0 mVde 


+0,800+2.0mVde 
+0.985 +2.0mVde 
+0.605 +2.0mVde 





The circuit should toggle with 
an output pulse frequency of 
1.5 MHz when the duty cycle 
varies between 35% and 65%. 





SWITCHING TIMES TEST CIRCUITS AND WAVEFORMS 


INPUT V, =0V 
PULSE V4y=1.5V 


t,.<10 ns dette el tas typ 
te ns min 
STON Ta" 560 ns max 


7 Von 


3063 
or 
EQUIV 


FIGURE 3A 


SWITCHING TIMES 


85 
125 
65 
125 


Clock Input Pulse 
f = 1.0 MHz 
Vy = 1.5 Vde 
VL =0Vde 
tr < 10ns 
tp < 10 ns 


FIGURE 3B 


TPout 1 
tCp+G+ 


TPout 2 
O5V 
FT 


Negative clock pulse transition may cause Q to go 
low for as long as 100 ns. 





6-140 


mW MRTL MC908/808 series 


HALF-ADDERS 


MC908 - MC808 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 





The MC908/MC808 is an RTL half-adder. 
The binary half-adder function can be per- 
formed by connecting pin a to pin c and pin 
b to pine. The “SUM” is available on ping 
while the “CARRY” is available on pin f. 
The device is also used as a data selector by 
connecting pin a to pin c and using pins b 
and e as data inputs. A full adder can be de- 
vised by utilizing two MC908/MC808s and 
one MC911/MC811. 


Typical Resistance Values 
ange g= (a+b) (e+) 




















R2 = 3.6k 
f=c+e 
PIN CONNECTIONS 
| Schematic at b c d e f 9 | h 
| G Package (TO-99) 1[2[3]/4]s{[e6]7 8 
| F Package (TO-91) 1 2/4/05 7 | 9 10 





























SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 
Input Pulse 


=f SO 





= Ground unused input pins. 
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cvl-9 













Characteristic 
Input Current 


Symbol 


Output Current 


Output Voltage 


Saturation Voltage 





Isolation Leakage 
Current 


ELECTRICAL CHARACTERISTICS 








@Test 
Temperature 


~55°C | 0.970 [0.935 | 1.80 | 0.650 | 3.00 | 0.500 | 
+25°C 
+125°C | 0.500 [0.565 | 1.0 | 
orc 
+25°C 


TEST VOLTAGE VALUES 








(Volts) 











0. 500 


1.80 | 0.460 


+75°C| 0.740 [0.710 | 1.80 


























MC908 
MC808 
Pin MC908 Test Limits MC808 Test Limits 
Under 55°C +25°C +125°C | orc +25°C +75°C 
Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min | Max | Min | Max | Unit 











Switching Time 





Input pins not listed are left open. 
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TEST VOLTAGE 


0.260 | 3.00 | 0.300 


3.60 
3.60 


APPLIED TO PINS LISTED BELOW: 






































0.450 
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HALF-ADDERS mW MRTL MC908/808 series 


MC912 - MC812 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 





The MC912/MC812 is an RTL Half-Adder. 
By applying the complement of pins a and b to 
pins c and e, the “SUM” and “NOT SUM” func- 
tions of a binary half-adder are produced on pin 
gand f respectively. 

















b 
9g 
c 
e 
f=asebt+cee 
g=(atb) (c+ e) 
| PIN CONNECTIONS 
Typical Resistance Values - = es bie 
R1=1.5k Schematic al ble }lalelrtia 
R2 age 3 6 k G Package (TO-99) 1 a = 4 = 6 es 
7 F Package (T0951) | 1 | 2 | 4/5] 6 | 7{[ 9 10 



































SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


= Ground unused input pins. 
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brl-9 


ELECTRICAL CHARACTERISTICS 











Characteristic 


Input Current 
Output Current 









Saturation Voltage | V, 


Input pins not listed are left open. 












Output Voltage Vout f - 620 is 





















MC812 


orc 













Sa FTES une 
| Min | Max | 






































@Test 

Temperature in - 
—35°C [0.070 | 0.095 | 1.00 [0.650] 5.00 | 0.500 | 
MC912 > +25°C | 0.805 | 0.750] 1.80 | 0.450 | 3.00 | 0.400 
+125°C 0.555 | 1.80 | 0.260| 3.00 | 0.300 
orc 0.850 | 1.80 | 0.500 | 3.60 [0.450 | 
mcsi2 } +25° [0.30 [0.800] 1.80 | 0.460] 2.60 [0.400 | 
+75c [0.70 [0.70] 4.00 [0.200 | 3.00 [0.350 | 












Test Limits 


TEST VOLTAGE 
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APPLIED TO PINS LISTED BELOW: 
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MC912, MC812 (continued) 


PROPAGATION DELAY versus TEMPERATURE 











2 
= 
< 
= 
aS 




















+25 


+125 
Tay, AMBIENT TEMPERATURE (°c) 


100; 











Fi=3 aes = 
vo" gee een 
on 


FO=1 
40 i 


20 


tafe (ns) 
a 
u 














-65 





+25 


+125 
Tp, AMBIENT TEMPERATURE (°C) 
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GATE EXPANDER mW MRTL MC908/808 series 


MC921 - MC821 


Available in TO-99 Metal Can, Add G Suffix. 
Available in TO-91 Flat Package, Add F Suffix. 





This gate expander is designed to increase the fan-in 
capability of the gates in the mW MRTL line. 


(1) a NUMBER IN PARENTHESIS INDICATES mW MRTL 
: LOADING FACTOR 
(1) b 


(ie 
(1A)e NOTES ON USE OF THE MC921/MC821 


1. The input loading factor of the expanded gate is 1.33. 

2. Pin h of the expander must be connected to Vcc. 

Pp = 3.0 mW typ (Input High) 3. The output loading factor of the expanded gate is de- 
Negligible (Inputs Low) creased 0.5 load for every added node. 


tod = 27 ns typ 









senematic fe The Tate] [a [in 
Je Package(To-99) | 1 | 2 [3 | 4 [5 [6 [7 | 8 | 
[F Package (To-91) | 1 | 2] 4 | 6 | 6 | 7 | 9 | 10] 










GND 


Typical Resistance Value 
R1=1.5k 
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Lvl-9 


TEST VOLTAGE VALUES 

















































@Test (Volts) (k ohms) 
Temperature} V,. | Vi. |Veor| Vor | Yee | Ven | Ve 
—55°C [0.970 | 0.935] 1.80 | 0.650] 3.00 | 4.27 | 2.8 | 
mc921 ¢ +25°C[ 0.805 | 0.750] 1.80 | 0.450] 3.00 | 4.3 
ELECTRICAL CHARACTERISTICS +125°C | 0. 590 | 0.555 | 1.80 | 0.260| 3.00 | 5.0 
0°C [ 0. 880 [ 0.850] 1.80 | 0.500] 3.60 | 4.3 | 2.7 
Test procedures shown are for one expander only. MC821 4 +25°C| 0.830 | 0.g00| 1.80 | 0.460] 3.60 | 4.3 | 2.7 
Other expanders are tested in the same manner. +75°C | 0.740 | 0.710| 1.80 | 0.400| 3.60 | 4.7 | 2.8 
[ “| a MC921 Test Limits MC821 Test Limits TEST VOLTAGE 
Under | —55C | 425% | +125°C 0 +25 +75 APPLIED TO PINS LISTED BELOW: 
. + ee i . . . © * 
Characteristic | Symbol | Test | Min | Max | Min | Max | Min | Max | Unit | Min | Max | Min_| Max | Min | Max | Unit Vin | Yon | Yeor | Vort | Yec | Van | Ym™ | Gnd 
Input Current - 150 - 140 - 140 | wAdc a - b - h g - d 
a 150 | - 140 | - 140 | pAde | b - a - h g - d 
Output Leakage g = = a,b h = - 
Current 
Output Voltage = a te, os h = g b,d 
- b = ta h iS g a,d 
Saturation Voltage Vou, ‘) g - 220 - 220 - 220 | mVdc - 250 - 250 - 250 | mVdc a - - - h - g b,d 
Ba g - | 220 - | 220 - | 220 | mvde] - 250 - 250 - 250 |mvVde}] b = 5 - h - g a,d 
-—— | [eeear SR | —— + +——— —_—_+ 
Isolation Leakage I g - 100 - 100 - 100 pAde - 100 - 100 - 100 pAdc - - - - g - - a,b,d 
Current h - | 100 | - | 100 =| 100 | udde | - 100 : 100 | - 100 | pAde . = - 7 h E -  |a,b,d 


























Ground input pins of expander not under test. 


Other pins not listed are left open. 
*Resistor value to Yoo 
























































(panunuos) LZBOIN ‘LZ6OW 


mW MRTL MC908/808 series 


QUAD 2-INPUT EXPANDERS 





MC9921 - MC9821 


Available in TO-86 Flat Package, Add F Suffix. 


This element consists of four 


2-input expanders in a 


single package to increase the input capability of mW 


MRTL gates. 


(1) \ 


—>3 
(1) 4 

—26 
a) —) > 
(1) 9 \, 
(1) 10 me 
(1) 12 . 
(1) 13 mew 
tod = 27 ns typ 


Pp = 20 mW typ (Input High) 
Negligible (Inputs Low) 


=TF2 


NUMBER IN PARENTHESIS INDICATES mW MRTL 
LOADING FACTOR 


NOTES ON THE USE OF THE MC9921/MC9821 


1. The input loading factor of the expanded gate is 1.33. 

2. Pin 14 of the expander must be connected to Vcc. 

3. The output loading factor of the expanded gate is de- 
creased 0.5 load for every added node. 


10 12 


Vcc connection to pin 14 not shown 
Typical Resistance Value 
R1=1.5k 
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6vL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures'‘shown are. for one expander only. 


@Test 


Temperature 


MC9921 


MC9821 


Other expanders are tested in the same manner. 









Characteristic 


Input Current 





Output Leakage 
Current 


Output Voltage 


Saturation Voltage 











ut 3 
Vor (sat) : 









MC9921 Test Limits MC9821 Test Limits 





Min 





Ground input pins of expanders not under test. 
Other pins not listed are left open. 
*Resistor value to Voc: 


—55°C 


Max 











+25°C 























—55°C 
+25°C 
+125°C 
orc 
+25°C 
+75°C 













TEST VOLTAGE VALUES 








(Volts) 








Veor Vote 






















0.850 | 1.80 








0.800 | 1.80 | 0.460 | 3.60 








0.740 | 0.710 1.80 | 0.400 | 3.60 











TEST VOLTAGE 















APPLIED TO PINS LISTED BELOW: 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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PLASTIC 


RIL 


Baal itel taste ecu 





MEDIUM-POWER 


MC700P/MC800P SERIES 








MILLIWATT AND MEDIUM-POWER 


PLASTIC MERIT 


INTEGRATED CIRCUITS 


“This series of MRTL logic circuits is packaged in the molded plastic package to provide exceptional 
economy. This group contains devices from both the medium-power and low-power groups; the medium- 


power devices have loading factors normalized for ease of mixing the two power levels in a system. 


INDEX 
Page No 
General Information 6-158 
Summary of Devices Available in mW MRTL (low power) 6-159 
Summary of Devices Available in MRTL (medium power) 6-162 
DEVICE SPECIFICATIONS POWER 
GATES , 
MC718P, MC818P Dual 3-Input Gates mW MRTL 6-166 
MC719P, MC819P Dual 4-Input Gates mW MRTL 6-168 
MC793P, MC893P Triple 3-input Gates mW MRTL 6-170 
MC717P, MC817P Quad 2-Input Gates mW MRTL 6-172 
MC715P, MC815P Dual 3-Input Gates MRTL 6-174 
MC725P, MC825P Dual 4-Input Gates MRTL 6-176 
MC792P, MC892P Triple 3-Input Gates MRTL 6-178 
MC724P, MC824P Quad 2-Input Gates MRTL 6-180 
MC771P, MC871P. Quad Exclusive OR Gates MRTL 6-182 
BUFFERS 
MC798P, MC898P Dual Buffers mW MRTL 6-184 
MC799P, MC899P Dual Buffers, Inverting MRTL 6-186 
MC788P, MC888P Dual Buffers, Non-Inverting MRTL 6-188 
FLIP-FLOPS , 
MC776P, MC876P Dual J-K Flip-Flops mW MRTL 6-190 
MC778P, MC878P Dual Type D Flip-Flops mW MRTL 6-193 
MC722P, MC822P J-K Flip-Flops mW MRTL 6-196 
MC791P, MC891P Dual J-K Flip-Flops MRTL 6-199 
MC723P, MC816P J-K Flip-Flops MRTL 6-202 
MC726P, MC826P J-K Flip-Flops MRTL 6-205 
MC790P, MC890P Dual J-K Flip-Flops MRTL 6-208 
INVERTERS» | 
MC789P, MC889P Hex Inverters MRTL 6-211 
EXPANDERS | 
“- MC786P, MC886P :: Dual 4-Input Expanders MRTL 6-213 
MC785P, MC885P Quad 2-Input Expanders MRTL 6-215 


MC9721P, MC9821P Quad 2-Input Expanders mW MRTL 6-217 


- MC9719P; MC9819P Hex Expanders MRTL 6-219 
MULTI-FUNCTION DEVICES 

~MC779P, MC879P 1 J-K Flip-Flop, 1 Expander, 2 Buffers MRTL 6-221 

MC787P, MC887P 1 J-K Flip-Flop, 1 Inverter, 2 Buffers MRTL 6-224 


ADDERS and SUBTRACTORS 


MC775P, MC875P Dual Half-Adders MRTL 6-227 
MC796P, MC896P Dual Full Adders MRTL 6-229 
MC797P, MC897P Dual Full Subtractors MRTL 6-232 
SHIFT REGISTERS a 
: MC784P, MC884P Dual Half-Shift Registers MRTL 6-235 
MC783P, MC883P MRTL 6-237 


Dual Half-Shift Registers With Inverter 
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Vee = 3.6 V 10%, Ta = 25°C, Case 93 


NUMERICAL INDEX 
(Functions and Characteristics) 









































































































































































































































































Output 
Loading Factor Propagation 
Type each output " Delay Total Power 
MC700 Mc800 tpd Dissipation Page 
Function +15 to +55°C 0 to +75°C Series Series ns typ mW typ/pkg @ No. 
MRTL male 
Oual.3-Input NOR Gate MC715P MC815P 16 5 12 58/15 6-174 
J-K Flip-Flop MCB16P = 3 35 91/79 @ 6-202 
J-K Flip-Flop MC723P 10 = 35 91/79: @ 6-202 
Quad 2-Input NOR Gate MC724P MC824P 16 5 12 100/30 6-180 
Dual 4-Input NOR Gate MC725P MC825P 16 5 12 60/15 6-176 
J-K Flip-Flop MC726P MC826P 16 5 35 
Quad Exclusive OR Gate MC771P MC871P 16 5 12 a7 6-182 
Dual Half Adder MC775P MC875P 16 5 20 120 6-227 
1 J-K Flip-Flop, 1 Expander, 2 Buffers MC779P MC879P = = = 166/169 G) 6-221 
[_Dual Haif-Shift Register MC783P MC883P 13 4 22 140 6-237 
Dual Half-Shift Register w/Inverter MC784P MC884P 13 4 22 100 6-235 
Quad 2-Input Expander MC785P MC885P = = 12 20/— 6-215 
Dual 4-Input Expander MC786P. MC886P - - 12 20/— 6-213 
1 J-K Flip-Flop, 1 Inverter, 2 Buffers MC787P MC887P ea 7 = 163/177 ©) 6-224 
Dual 3-Input Buffer, non inverting MC788P MC888P 80 25 24 745/56 6-188 
Hex Inverter MC789P Mcas9P 16 5 12 : 6-211 
Dual J-K Flip-Flop MC790P MC890P 10 3 35 182/158 6-208 
| Dual J-K Flip-Flop MC791P MC891P 16 5 40 190/160 @ 6-199 
Triple 3-Input NOR Gate MC792P MC892P 1 T 5 12 82/24 6-178 
Dual Full Adder MC796P MC896P 13 4 
Dual Full Subtractor MC797P MC897P 13 4 [| 6 #|[| 8 [| 6232 
Dual Buffer MG799P mcasoP 80 25 20 50/100. 6-186 
Hex Expander MC9719P MC9819P = ~ 12 6-219 
mW MRTL All Series 
Quad 2-Input NOR Gate MC717P MC817P Ra 27 |____20/5.0 6-172 
Dual 3-Input NOR Gate MC718P MC818P 4 27 12/25 6-166 
Dual 4-Input NOR Gate MC719P MC819P 4 27 13/25 6-168 
J-K Flip-Flop MC722P MC822P 4 2 6-196 
Dual J-K Flip-Flop MC776P MC876P 2 41/29 @ 6-190 | 
Dual Type D Flip-Flop MC778P MCc878P 3 48/35 @) 6-193 
Triple 3-Input NOR Gate MC793P MC893P 4 18/35 6-170 
Dual 2-Input Buffer MC798P mcegsP 30 14/46 6-184 
‘Quad 2-Input Expander MC9721P MC9821P = 27 20/— 6217 











© Inputs High/Inputs Low unless otherwise noted, 
@® Only Clock Input High/Inputs Low 


@ Only Clock Input High on flip-flop, other element Inputs High/Inputs Low 
@ Direct Set and Direct Clear Low, All Other Inputs High/All Inputs Low 
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PLASTIC MRTL MC700P/800P series 


GENERAL INFORMATION 


@ This dimension is measured 
at the seating piane. 


@ 4 insulating stand-offs 
are provided. 


‘SEATING PLANE 














Input Voltage 


Power Supply Voltage (Pulsed = 1.0 s) 









Operating Temperature Range Ta 
MC7OOP Series 


MC8OOP Series 
Storage Temperature Range 


+15 to +55 
Oto +75 


—55 to +125 









°c 





Tita 





Veor = +10 mV Vec = +10 mV Vin = 2 MV Ve = +1% Von = +2 MV Verve = +2 MV Vu = +2 mV 





lo Output load current. 


Veor A high value voltage applied to an input of a device 
to insure saturation of the driven transistor. 





la, la, | Minimum available output current from a device with 

Ls, Isp an Output loading factor of 2, 3, 4, 5, 10, 13, and 16 Voc Supply voltage. 

lao, Iain, respectively. -Output voltage not to fall below the Vea) + Maximum saturation voltage with Vsor applied to the 

fas value of Vin. input. 

Las Minimum available output current from a buffer. Vin Minimum high level voltage applied to the input of 
Output voltage not to fall below the value of Von. a device. 

Taw The maximum available current from the output of Vin A supply voltage low enough to allow flow of leakage 
a Dual Gate. currents only. 

Icex Collector current of a circuit when Vin is applied to Vor The maximum voltage which may be applied to an 
the output pin and Vo is applied to the input pins. input terminal without turning the transistor on. 

lin Maximum input current drawn by one input of a gate Von The minimum voltage which may be applied to an 
with Vin applied. All other gate inputs are returned to input terminal that will turn the transistor on. 
Voor. Vout The maximum output voltage with V., applied to the 

1.81, Current drawn from the V,, supply by the Toggle pin input. 
of the Flip-Flop. Ve Value of external resistor connected to Vcc for test 

2 In Maximum input current drawn by one input of a de- purposes. 
vice with 2 bases internally tied together. Vex = highest node resistor value 

h Isolation leakage current. Vai = lowest node resistor value 


e@ EXPANDER RULES: 

1. The MC785P/885P, MC786P/886P and MC9719P/9819P MRTL expanders can be used to 
expand medium-power MRTL output nodes only. The MC9721P/9821P expander can be 
used to expand mW MRTL output nodes only. . 

2. mW MRTL and MC800 MRTL Series: When using the MC885P, MC886P, MC9819P or 
MC9721/9821 subtract 0.5 from the output loading factor of the expanded gate for each 
expander node that is connected; also increase the input loading factor of the expanded 
gate by a factor of 1.33. 

3. MC700 MRTL Series: When using the MC785P, MC786P or MC9719P subtract 2.0 from the 
output loading factor of the medium-power MRTL expanded gate for each expander node 
that is connected; also increase the input loading factor of the medium-power expanded 
gate by a factor of 3.75. 









| @ The number of load circuits that may be driven from an output is determined by the output load- 
ing factor and the sum of all input loading factors for the circuits connected to that output. The 
summation of the input loading factors should not exceed the stated drive capability of the output. 


e When mixing MRTL and mWMRTL in the same system, the loading factors must be normalized 
in accordance with the input current of the units being driven. 


@ All unused inputs should be returned to ground. 
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PLASTIC mW MRTL MC700P/800P series 


LOADING DIAGRAMS 





LOW POWER mW MRTL DEVICES 


The logic diagrams shown describe the MC700P/MC800P 
Series of low-power resistor-transistor logic integrated cir- 
cuits and permit quick selection of those circuits required 
for the implementation of a system design. Pertinent infor- 
mation such as logic equations, truth tables, typical propa- 
gation delay time (tod), typical package power dissipation 
(Pp), pin numbers, input loading, and fan-out is shown for 
each device. The package pin number is shown adjacent to 
the terminal end. The number in parenthesis indicates the 
input loading factor (if on the circuit input terminal) or load 
driving ability — fan-out — (if on the circuit output terminal). 

Using the indicated loading factors, these low-power mW 


GATES 


MC718P e MC818P 
Dual 3-Input Gate 


ig 
2 3 (4) 
5 
2 3) De t01a 
1 9 


3=2+12+13 
tod = 27 ns 

Pp = 12 mW (Input High) 
2.5 mW (Inputs Low) 































MC717P « MC817P 
Quad 2-Input Gate 







(1) 
(1) 


1 
2 
() 6 
5 (4) 
a) —_) >» 


3 (4) 


(1) 9 
(1) 10 


q) 2) 
14 (4) 
(1) 13 


3=1+2 










8B (4) 







tod = 27 ns 
Pp = 20 mW (Input High) 
5.0 mW (Inputs Low) 


MC719P e MC819P 
Dual 4-Input Gate 


(1) 2 ; 
(1) 3 

(1) 14 

(4) 5 

(1) 6 

(4) 9 : 


12=2+3+13+14 

tod = 27 ns 

Pp = 13 mW (Input High) 
2.5 mW (Inputs Low) 


MRTL circuits are compatible with the medium-power MRTL 
circuits shown on page 6-162. The number of load circuits 
that may be driven from an output is determined by the 
output loading factor and the sum of all input loading fac- 
tors for the circuits connected to that output. The summa- 
tion of the input loading factors should not exceed the 
stated drive capability of the output. The loading data is 
valid over the temperature range of +15 to +55°C for the 
MC7OOP Series, and 0 to +75°C for the MC8OOP Series, 
with Voc = 3.6 V 410%. 

All elements in the MC700P/MC8O00P Series operate with 
Vcc applied to pin 11 and ground connected to pin 4. 





MC793P © MC893P 
Triple 3-Input Gate 

















tod = 27 ns 
Pp = 18 mW (Input High) 
. 3.5 mW (Inputs Low) 


MC798P ¢ MC898P 
Dual 2-Input Buffer 


3=2+13 

tog = 57 ns : 

Pp = 14 mW (Input High) 
46 mW (Inputs Low) 
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LOW POWER mW MRTL DEVICES (continued) 


FLIP-FLOPS 





MC722P « MC822P 
J-K Flip-Flop 


Pp = 24 mW (Only Clock Input High) 
20 mW (Inputs Low) 


MC776P ¢ MC876P 
Dual J-K Flip-Flop 


(1) 10: 


fog = 3 MHz 
Pp = 41 mW (Only Clock Input High) 
29 mW (Inputs Low) 


CLOCKED INPUT 
‘OPERATION 


Direct input (Cp) must be low. 

The time period prior to the negative transition 
of the clock pulse is denoted t,, and the time per- 
iod subsequent to this transition is denoted t,,+44. 
Q, is the state of the Q output in the time 
period th. 


. Clock pulse fall time must be < 100 ns. 
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CLOCKED INPUT 
DIRECT INPUT OPERATION @ 


OPERATION @ 


. Clock (T) to remain unchanged. 


5. 


The output state will not change when the in- 
put state goes from Sp = Cp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp =Cp =1 
to Sp = Cp = 0. 

Direct inputs (Cp and Sp) must be low. 


. The time period prior to the negative transition 


of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 


t, . 
n+1 
Q,, is the state of the Q output in the time 


Period ty. 
Clock pulse fall time must be < 100 ns. 
MC778P ¢ MC878P 
Dual Type D Flip-Flop 


a) 9 
fTog = 1 MHz 
Pp = 48 mW (Direct Set (Sp) and Direct 


Clear (Cp) Low; all other Inputs High) 
35 mW (All Inputs Low) 


OIRECT INPUT 
OPERATION @® 


CLOCKED INPUT 
OPERATION @® 


. Clock (T input) must be high. 
. The output state will not change when the input 


state goes from Sp = Cp to Sp = Cp =0. The 
output state cannot be predetermined in the 
case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. 

Direct inputs (Cp and Sp) must be low. 


. The time period prior to the negative transition 


of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 


that: 





LOW POWER mW MRTL DEVICES (continued) 


EXPANDERS 


MC9721P ¢ MC9821P Quad 2-Input Expander 





(1.3) 
(1.3) 
(1.3) 
(1.3) 


3=1+2 


tod = 27 ns 


(1.3) 9 Pp = 20 mW (Input High) 
(1.3) 10 ‘Negligible (Inputs Low) 
(1.3) 12 

(1.3) 13. 
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PLASTIC mW MRTL MC700P/800P series 


LOADING DIAGRAMS 





MEDIUM-POWER MRTL DEVICES 


The logic diagrams shown describe the MC700P/MC800P 
Series of medium-power resistor-transistor logic integrated 
circuits and permit quick selection of those circuits required 
for the implementation of a system design. Pertinent infor- 
mation such as logic equations, truth tables, typical propaga- 
tion delay time (tpg), typical package power dissipation 
(Pp), pin numbers, input loading, and fan-out is shown for 
each device. The package pin number is shown adjacent to 
the terminal end. The number in parenthesis or brackets 
indicates the input loading factor (if on the circuit input 
terminal) or load driving ability — fan-out — (if on the cir- 
cuit output terminal). The bracketed number is the loading 
factor when working with other medium-power devices; e.g., 
[1] is the MRTL load factor defined as 1 times the MRTL 
basic gate input current (600 wAdc @ +25°C). The number 
in parenthesis is the loading factor when working with mW 


GATES 





MRTL devices; e.g., (3) is the MRTL load factor defined as 
3 times the mW MRTL basic gate input current (140 uAdc 
@ +25°C. 

Using the parenthetic loading factors, these medium-pow- 
er MRTL circuits are compatible with the low-power mW 
MRTL circuits shown on page 6-159. The number of load 
circuits that may be driven from an output is determined 
by the output loading factor and the sum of all input load- 
ing factors for the circuits connected to that output. The 
summation of the input loading factors should not exceed 
the stated drive capability of the output. The loading data 
is valid over the temperature range of +15 to +55°C for the 
MC7OOP Series, and 0 to +75°C for the MC8OOP Series, 
with Veg = 3.6 V +10%. 

All elements in the MC700P/800P Series operate with 
Vcc applied to pin 11 and ground connected to pin 4. 


MC715P © MC815P 
Dual 3-Input Gate 


MC724P e MC824P 
Quad 2-Input Gate 


MC771P ¢ MC871P 
Quad Exclusive “OR” Gate 


3 (16) [5] 


5 (16) [5] 3 (16)[5] 


= > (6) (51 
SS) Do-10.06) (5) 
(3) 12 


(3) 13 


8 (16) [5] 


14 (16) [5] 


aes 
=. 
aD a 
= 


3=2+12+13 5 (16)(5] 


tod = 12 ns 
Pp = 55 mW (Input High) 
15 mW (Inputs Low) 


3=1+2 

tog = 12 ns 

Pp = 100 mW (Input High) 
30 mW (Inputs Low) 


MC725P » MC825P 
Dual 4-Input Gate 


[1] (3) 2 
[1] (3) 3 
[1] (3) 13 12 (16) [5] 
[1] (3) 14 
[1] (3) 5 
i =) e008 is 
{1] (3) 9 


MC792P ¢ MC892P 
Triple 3-Input Gate 


8 (16)[5] 


[2] (5) 10 


[2] (5) 12 


14(16)[5] 


12=2+3+13+ 14 


tod = 12 ns 
Pp = 60 mW (Input High) 
15 mW (Inputs Low) 


3=1+2+14 

tog = 12Nns 

Pp = 82 mW (Input High) 
24 mW (Inputs Low) 
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3=1624+7T +2 
ted = 12 ns 
Pp = 87 mw 





MEDIUM-POWER MRTL DEVICES. (continued) 


MC788P ¢ MC888P Dual 3-Input Buffer MC799P « MC899P Dual Buffer 

(Non-Inverting) : : 
14 (10) [3] 9 10 (16) [5] 
13 (16) {5] 
12:(80) [25] : 5 (80) [25] 
[2] (6) 6 


, [2] (6) 13 
10 (80) [25 / 3 (80) [25] 


-9 (16) [5] 
8 (10) [3] 


12 —2 (16) [5] 
14=1T4243 tpd = 20 ns ; 10=6 


tod = 24 ns : 
Pp = 145 mW (Input High) 13=1+2+3 Pp = 50 mW (Input High) 5 


56 mW (Inputs Low) 12=14+2+3 : 100 mW (Inputs Low) 
Outputs 12, 13, or 14 may not-be used simultaneously. Outputs 2 and 3 may not be used simultaneously. 
Outputs 8, 9, or 10 may not be used simultaneously. Outputs 5 and 10 may not be used simultaneously. 


MC784P e MC884P MC783P e MC883P 


Dual Half-Shift Register i A 
(Without aneien) Malf-Shift Register 


14 (13) [4] 
[3] (9) 2 
- [1] (3) 3 





14 = 72 (1+ 2) 14= 12 (1+ 2) 
12 = 74 (3+ 2) ms .12 = T4 (3 + 2) 
tod = 22 ns 5 toa = 22 ns 
Pp = 100 mw “ . : Pp = 140- mW. 





EXPANDERS 


MC785P e MC885P MC786P ¢ MC886P MC9719P « MC9819P 
Quad 2-Input Expander Dual 4-Input Expander Hex Expander 








[1.3] (3.75) 8 


-3] (3.75) 
.3] (3.75) 
-3] (3.75) 
-3] (3.75) 
-3] (3.75) 
+3] (3.75) 10 
3] (3.75) 12, 
-3] (3.75) 13 

3=TH+2 12=24+3+ 173714 


tpg = 12 ns tod = 12 ns tog = 12 ns 
Pp = 20 mW (Input High) Pp = 20 mW (Input High) Pp = 13 mW (Input High) 
Negligible (inputs Low) Negligible (Inputs Low) Negligible (Inputs Low) 


(3.75) 2 [1.3] (3.75): 9 
(3.75) 3 


(3.75) 13 [1.3] (3.75) 10 
(3.75) 14 


Ww 


YON = 


YY YY 


(3.75) 5 . [1.3] (3.75) 12 
(3.75) 6 


(3.75) 7 
[1.3] (3.75 
(3.75) : lag 


o 


LY LY LY LY 
a 


= 
Sy 





[1.3] (3.75) 14 
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MEDIUM-POWER MRTL DEVICES (continued) 


FLIP-FLOPS 





MC791P ¢ MC891P 
OIRECT INPUT Dual J-K Flip-Flop 
OPERATION ® . “na 


J-K FLIP-FLOP TRUTH TABLES (3) 13 (16) [5] 


. Clock (T) to remain unchanged. 

. The output state will not change when the in- 
put state goes from Sp = Cp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. 

». Direct inputs (Cp and Sp) must be low. 

. The time period prior to the negative transition | 
of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 
th+1- : 

. Oy is the state of the Q output in the time 
period ty. ; ‘ 

. Clock pulse fall time must be < 100 ns. 


14.(16) [5] 


CLOCKED INPUT 
OPERATION @ 


all types 9° (16) [5] 





aa] ro) 8 (16) (5) 
{1] (3) 10. 


fog = 4 MHz : 
Pp = 190 mW (Only Clock Input High) 
160 mW (Inputs Low) 


’-MC790P ¢ MC890P 
. Dual J-K Flip-Flop 


13.(10) [3] 


MC726P ¢ MC826P 


MC723P ¢ MC816P “ee 
J-K Flip-Flop a 


J-K Flip-Flop 


14 (10) [3] 


40 (10) [3] 10 (16) [5] 


9 (10) [3] 


{1] (3) 3 


5 (10) [3] 3. fo} 6 (16) [5] 


{1] (3) 9 [1] (3) 


ice Qb—s (10) [3] 


(1) 


ftog = 4 MHz 


fog = 4 MHz 
Pp = 100 mW (Only Clock Input High) 


ftog = 4 MHz 
Pp = 182 mW (Only Clock Input High) 


Pp = 91 mW (Only Clock Input High) 
79 mW (Inputs Low) 


MULTIFUNCTION DEVICES 


MC779P ¢ MC879P 


Multifunction 
(1 J-K FLIP-FLOP, 1 EXPANDER, 2 BUFFERS) 


(2) (6) >>: (80) [25] 
{21 (6) >of >— 1s (80) [28] 


N 


[1.3] *(3.75)* s—) >e-3x 





mw 
25 45 


Negligible 








Only Clock Input High 


*Input loading factor is 3 for mW MRTL, or 1 for MRTL, if 
pin 12 is tied to pin 8 or 9 on the same package. 


86 mW (Inputs Low) 
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158 mW (Inputs Low) 


MC787P e MC887P 


Multifunction 
(1 J-K FLIP-FLOP, 1 INVERTER, 2 BUFFERS) 


(21 (6) >f>—2 (80) [251 
(2} (6) 14 >of >—19 (80) [25] 
o—_do—12 (16) [5] 


(3) 9 (10) (3) 
1] (5) : 

(3) a 8 (70) [3] 

(3) 10 


(11 (3) 





fTog 
MHz 





FLIP-FLOP 4 





EACH BUFFER = 














INVERTER [ee 
£Only Clock Input High 





MEDIUM-POWER MRTL DEVICES (continued) 


INVERTER 


MC789P e MC889P 
Hex Inverter 


{1} (3) e— >o——— 7 (16) [5] 
{1] (3) o—_ >o—— 6 (16) [5] 
(1] (3) 19 {0 5 116) [5] 
{1] (3) 12 —[>o—s 16) [5] 
(11 (2) 13 ——[Se— 2116) (51 
(11 (3) 14 —[>-— (16) [5] 


tod = 12 ns 1=1 
Pp = 130 mW (Input High) 
15 mW (Inputs Low) 


HALF ADDERS 


MC775P ¢ MC875P 
Dual Half Adder 








{1[ (3) 14 

(1] (3) 13 (16) [5] 
{1} (3) 
{1] (3) 
[1] (3) 
(1] (3) 
[1] (3) 9 (16) [5] 
[1] (3) 


12 (13) [4] 


10 (13) [4] 


13 = (14 +1) (2+ 3) 
2=273 


tod = 20 ns 
Pp = 120 mW typ 


FULL SUBTRACTOR 


MC797P ¢ MC897P 
Dual Full Subtractor 


(93} (9)(3} (93) 


20X 149Y 1308; > 
Bo 
| >= es 
3)4) 


FULL ADDER 


MC796P « MC896P 
Dual Full Adder 


(93) (9)(3) (9)[3] 
2]A 1a]s 13] ¢; 























c, 
e p 7 
(13)(4) 






































s 











D 
Dear 
Canal 


12 
(13)(4) 




















(931 (93) (93) 
6g. 8 99 iT 
5 
(1304) 
psa SI 


lt 


(9)(3] (931 (913) 
6 BP 


i 

















tH>- aa} 


+ 
WW 
10 
(13){4) 


Cg = ABC; + ABC; + ABC; + ABC; 
S = ABC; + ABC, + ABC; + ABT, 



































10 
aa (13)[4] 



































ae 


D= xB + YXB; + ¥xBj + ¥XB; 








By = YXB; + YXB| + YXB; + YXB) 


tpg = 60 ns typical 


tpg = 60 ns typical 
Pp = 84 mW typical 


Pp = 84 mW typical 








[ TRUTH TABLE 





TRUTH TABLE 

| input Logic Level [Output Logic Level 
x i Y i o Bo 

0 





Input Logic Level |Output Logic Level 
+ 








A 8 






















































































alalolol=|slolo 
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DUAL 3INPUT GATES PLASTIC mW MRTL MC700P/800P series 


_MC718P - MC818P 





Two 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-connected to form bistable elements. 


(i) 2 
(1) 12 3 (4) 
(1) 13 
a) 5 
(l) 6 10 (4) 
a) 9 


3=2+4+124+13 


NUMBER IN PARENTHESIS 
INDICATES MC718P, MC818P LOADING FACTOR 


tea = 27 ns : 
Pp = 12 mW (Input High) 
2.5mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


1/2 MC817P 


1.5k 
1/4 MC817P 

f = 1.0 MHz pa 

te<10ns 

te< 10ns EQUIV 


GROUND ALL UNUSED INPUTS. 
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L9OL-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gate is tested in the same manner. 






MC818P 











+25°C 












Characteristic 
Input Current 






12 | - \ 7 













13 - - 
Output Current Tag 3 570 - 570 
Output Voltage Vout : : 400 - 

Pal lesa es oe 


wwaea 


Saturation Voltagq Vo (sat) a 














Switching Time 





Ground unused input pins. Other pins not listed are left open. 


ae 


+75°C 


140 - | 140 | wAde} - 
Pbk ae ests 
0 








350 | - | 300 |mvdc] - 
ed ae 


250 


! 


‘on ‘off 5 1 SREReEe 











MC718P 





@ Test 
Temperature 








orc 
+25°C 
+79°C 
+15°C 
+25°C | 0.850 


+55°C | 0.800 








150 - 


| 


400 
} | 2 
220 - 


1 = 





+25°C 





70 


wAdc 2 
| 12 
13 


mVdc 7 




















TEST VOLTAGE VALUES 


(panunucs) q8L8OIN ‘d8LZOW 


0. 800 0.430) 3.60 










APPLIED TO PINS LISTED BELOW: 


0.460) 3.60 






































MRTL MC700P/800P seri 
DUAL 4NPUT GATES FEpone mW MREE /800P series 


MC719P - MC819P 





Two 4-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-connected to form bistable elements. 


12=2+4+3+4+13414 


GND NUMBER IN PARENTHESIS 
INDICATES MC719P, MC819P LOADING FACTOR 


TYPICAL RESISTANCE 
VALUES 
R1=15k = 73 mw (input High) 
_— = i 
R2 = 3.6k i 2 5mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


1/2 MC817P 
0 


ae 


f = 1.0 MHz aNeoee 
tr< 10 ns 
tr 10 ns EQUIV 


15k 
1/4 MC817P 


= GROUND ALL UNUSED INPUTS. 
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69L-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. ; 
The other gate is tested in the same manner. 







MC819P 
+25°C 





Characteristic 
Input Current I. 





aHEHE 
ES 


Vv 12 400 
. i 18k a 
250 
— “LL 





Saturation Voltage 



















Test Limits 
. +75°C 


MC719P 


Soe : 








Ground inputs of gate not under test. Other pins not listed are left open. 












@ Test 
Temperature 

j °c 

MC819P +25°C 
+75°C 

{ +15°C 

MC719P +25°C 
| +55°C 










Test Limits 





















TEST VOLTAGE VALUES 


eas Sea! 
fin] Yon | Voor | Yor | Vee 
[oe] vaso] 1005. eo 3.0 
foo[o-no[ es [eer 3.0 
esse fan 3 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 







































and 
op 


~ 
= 





an 
om] in 








as 





dined 











(penunuos) d6L8OWN ‘d6LZOW 


PLASTIC mW MRTL MC700P/800P series 
TRIPLE 3-INPUT GATES 


MC793P - MC893P 





Three 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


q@) 1 
(l) 2 
(1) 14 


(l) 6 
(i) 7 5 (4) 
(1) 8 


3 (4) 


(1) 10 
(1) 12 
Q) 13 


9 (4) 


3=1424 


NUMBER IN PARENTHESIS 
INDICATES MC793P, MC893P LOADING FACTOR 


= 271s 
Po= 18mW (input High) 
3.5 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


1/2 MC817P 
0 


_.| 500 |_ 
ns 


f = 1.0 MHz aNse8 
t-< 10ns 
tr 10 ns EQUIV 


1.5k 
1/4 MC817P 


GROUND ALL UNUSED INPUTS. 
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LZL-9 


www 











ts) 
[Von | Vee_| 


ao ci tire 
080 [0.600 [3.00 [0.400] 3.0 | 
fo.740[o. 720 [3.0 [0.400] 8.00 
foaes [06s | s.a0 [0.475] 9.60 
950 [950 1.00 [o. 400] 2.00 
Mc893P Test Limits TEST VOLTAGE 

oC +25°C | 475°C +55°C APPLIED TO PINS LISTED BELOW: 

Min | Max fae in | M 





@ Test 
Temperature 





{ orc 
MC893P ¢ 425°C 
ELECTRICAL CHARACTERISTICS ] +75°C 


Test procedures are shown for one gate only. { +15°C 
The other gates are tested in the same manner. MC793P +25°C 





+55°C 



























Characteristic [min | Max | min | Max win [ wax [ win [ wax | win [ wax | unit | Ve | Vou Voor | Yor | 


Input Current la 1 150 140 - 140 | wAdc - 150 - 150 150 wAdc 1 - 2,14 11 
i" Pee ae West Se We tease abe’), Soll SMe ake ub eae ef ose Alaa | 
4 3 


Output Voltage v - 400 - - mVde - 400 - 300 - 320 | mVdc - 14 - 111,24 
eee eae eae ae oe eee ee eae 
- - - - - - 2 - 1,4,14 
Bae 
Switching Time t +t 1,3 - RE 


Ground input pins of gates not under test. Other pins not listed are left open. 


—_ > 










out 











ww w 


Saturation Voltage 





Vor (sat) 












































(panujjuos) dE689IN ‘de6LOIN 


QUAD 2-INPUT GATES PLASTIC mW MRTL MC700P/800P series 


MC717P - MC817P 





Four 2-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


(Qt) 1 
3 @) 

(ty) 2 

(l) 6 
—5 (4) 

Ql) 7 

(l) 9 
8 (4) 

(1) 10 

(1) 12 
14 (4) 

(1) 13 

3=142 


NUMBER IN PARENTHESIS 
INDICATES MC717P, MC817P LOADING FACTOR 


tps = 27ns 
= 20 mW (Input High) 
5.0 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


1.5V 
1/2 MC817P 
J, L 
_.| 500 
| soo | 
1.5 k 
1/4 MC817P 
f = 1.0 MHz ae 
te<c 10ns 
tr< 10 ns EQUIV 


= GROUND ALL UNUSED INPUTS. 
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TEST VOLTAGE VALUES 










@ Test Wolts) 
rmere| Va [ Ya | Yor [ Wor |e | 
(8 [oan fn 0 [osm 3. 
wceime ) 425° [0.290 [0.000.[ 1.00 [0.260] 9.00_ 
ELECTRICAL CHARACTERISTICS +75°C 0-740 fo-7i0 | 60 [0.400] 300 
Test procedures are shown for one gate only. \ +15°C 
The other gates are tested in the same manner. Mc717P +25°C 
| Une 









MC817P Test Limits 



















MCc717P Test Limits nae VOLTAGE 
+15°C +25°C +55°C cs PINS LISTED BELOW: 
Characteristic i i Min | Max | Min | Max | Min | Max | Unit 
- | 140] - | 140] wade] - | 150 | - | 150 | - | 150 | wAde 7 
= 140 140 | wp Adc 150 - 150 = 150 | wAdc 11 
Output Voltage 3 400 350 300 | mVdc 

3 400 350 300 | mVdc 
Saturation Voltage | V 3 mvVdc 


3 
Switching Time t 1,3 te ie 


Ground input pins of gates not under test. Other pins not listed are left open, 





Input Current 
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DUAL 3-INPUT GATES PLASTIC MRTL MC700P/800P series 


MC715P - MC815P 








Two 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


[1] 3) 2 
[1] (3) 12 3 (16) [5] 
{1} (3) 13 
OJ (3) 5 
[1] (3) 6 10(16) [5] 
[1] (3) 9 


3=2412413 


NUMBER IN PARENTHESIS 
INDICATES MC715P LOADING FACTOR 


TYPICAL RESISTANCE NUMBER IN BRACKETS 
Prey i INDICATES MC815P LOADING FACTOR 
R2 = 640 2 tea 12ns 
Po= 55 mW (Input High) 
15 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


0 
_.| 100 | 
ns 


1/2 MC815P 
f = 1.0 MHz Angee 
tr<10ns 
tr< 10 ns EQUIV 


= GROUND ALL UNUSED INPUTS. 
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Vn | Yon | Vaor | Yor | Yor | 
Po, s60 | 0-090 1.800.570} 3.60 
1.80 | 0.500 | 3. 

1.80 | 0.475 


MC815P Test Limits MC715P Test Limits TEST VOLTAGE 
+25°C +$75°C +55°C APPLIED TO PINS LISTED BELOW: 


Characteristic i Max | Min i i | Yin | You | Year| v 


Input Current Ly 2 - 600 - 600 - 570 | wAdc - 00 - 470 | pAdc 2 - 12,13 
a ee ee ee ee ee 212 
«| ce 


Output Current 


Output Voltage 


@ Test 
Temperature 
( orc 
MC815P < +25°C 
+75°C 














ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. \ +15°C 











The other gate is tested in the same manner. MC715P 2 +25°C 
+55°C 





























































































Ground input pins of gate not under test. Other pins not listed are left open. *Symbol is I A16 for MC715P. 
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PLASTIC MRTL MC700P/800P series 


DUAL 4-INPUT GATES 


MC725P - MC825P 





Two 4-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


ft (3) 2 
{1} (3) 13 12146) (81 
1) (3) 14 
pt (3) § 
Bis § 10116) (5) 
(3) 9 


125243413414 
NUMBER IN PARENTHESIS 
INDICATES MC725P LOADING FACTOR 
NUMBER IN BRACKETS 
TYPICAL RESISTANCE INDICATES MC825P LOADING FACTOR 

Pets Q t 12n 
= = Ss 
R2 = 6402 Pp = 60 mW (Input High) 
15 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


1/2 MC815P 


f = 1.0 MHz ae 
te< 10ns 
th 10 ns EQUIV 
= GROUND ALL UNUSED INPUTS. 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gate is tested in the same manner. 






Characteristic 
Input Current 


Output Current 


Output Voltage 


Saturation Voltage Vor (sat) 12 








Switching Time 





Ground input pins of gate not under test. 





MC825P 













Test Limits 











Other pins not listed are left open. . 








@ Test 
Temperature 
{ o°C | 0.960 | 0. 930| 1.80 | 0.570 
mca25P { +25°C | 0,910 | 0. 880 | 1.80 | 0.500] 
{ 15r¢ [e:e20| 0.700 /7.00"[ 0-450] 8. 
+15°C 0. 865 3. 60 
worse) +25°0 [0.20] o.as0| 1.80 | 0.400[ 5.00, 
{ +55°C | 0.800 | 0.800} 1.80 
MC725P Test Limits TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 














*Symbol is I for MC725P. 


Al6 


















TEST VOLTAGE VALUES 

















































3,4,13,14 
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TRIPLE 3NPUT GATES PLASTIC MRTL MC700P/800P series 


MC792P - MC892P 





Three 3-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


13) 1 
{1] (3) 2 3 (16) [5] 
[1] (3) 14 
1] (3) 6 
01 (3) 7 5 (16) [5] 
01] (3) 8 
(J (3) 10 
[1] (3) 12 9 (16) [5] 
[1] (3) 13 
TYPICAL RESISTANCE 3=1424+4 
at 450 0 
R2 = 640 2 NUMBER IN PARENTHESIS INDICATES MC792P LOADING FACTOR, 


NUMBER IN BRACKETS INDICATES MC892P LOADING FACTOR. 





tea = 12ns 
‘> = 82 mW (Input High) 
24 mW (Inputs Low) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


McatsP 
0 
_-| 100 |__ 
ns 
= 1.0 MHz 


tr< 10ns me : 1/2 MC815P 
tr< 10 ns 1N3036 (ome 


OR 
EQUIV 
= GROUND ALL UNUSED INPUTS. 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 










Characteristic 
Input Current 


MC892P 





Test Limits 








Mc792P 


@ Test 
Temperature 

{ oc 
Mc892P +25°C 
| +75°C 
{ +15°C 
+25°C 
| +55°C 


Mc792P 











Test Limits 











Output Current 






Output Voltage 





o°c 


+25°C 








+75°C 








+15°C 








+25°C +55°C 











ca, 
Max 





$e 






(Volts) 


TEST VOLTAGE VALUES 









Voor 





1. 80 


0.475 








3.60 




















1.80 


0. 460 









3.60 











0. 800 





0. 800 
en | 


1.80 | 0.430] 3.60 
ae 


























APPLIED TO 


TEST VOLTAGE 


PINS LISTED BELOW: 








Von 


Voor 











Vott 


Veo 

























Saturation Voltage 











Vor (sat) 











Switching Time 


Ground input pins of gates not under test. 




















Other pins not listed are left open. *I 











A16 























is symbol for MC792P. 
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QUAD 2-INPUT GATES PLASTIC MRTL MC700P/800P series 


MC724P - MC824P 





Four 2-input positive logic NOR gates in a single 
package. Each may be used independently, paralleled 
for increasing the number of inputs (subject to loading 
rules), or cross-coupled to form bistable elements. 


0) 3) 1 

3 (16) [5] 
1} @) 2 
{1} (3) 6 

5 (16) [5] 
11) (3) 7 
073) 9 

8 (16) (5) 
[1] (3) 10 
(1) (3) 12 

14(16) [5] 
(1] (3) 13 





3=1+42 


NUMBER IN PARENTHESIS INDICATES MC724P LOADING FACTOR 
NUMBER IN BRACKETS INDICATES MC824P LOADING FACTOR 


ted = 12 ns 
Po = 100 mW (Input High) 
30 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


f= 1.0 Mhz “a 
t ns 1/2 Mc815P 
Sons 1N3036 /2MC 


EQUIV 
= GROUND ALL UNUSED INPUTS. 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 











Output Current aa 





Saturation Voltage Veg (sat) 


Switching Time on * tote 


Output Voltage 3 500 
3 - 500 


| orc | +25°c | +75°C 

Ea eee 
70 
570 








Ground input pins of gates not under test. Other pins not listed are left open. *I 


pwAdc 
u Adc 
So 
d 


Seer 


400 400 | mVdc 400 300 

400 400 | mVde 400 300 

- 400 mVdc 300 290 
400 mVdc 300 290 








‘AIG is symbol for MC724P. 






@ Test 


Temperature 
j orc 

+25°C 
| +75°C 
\ +15°C 


MC824P 


MC724P +25°C 


+55°C 


MC824P Test Limits MC724P Test Limits 


Sa a | 


Hin | a | Mn | Mat | 470 | uw Adc 
500 500 470 | wAdc 
eps fea = fee 


- 320 
* 320 


- 320 
# 320 


mVdc 
mVdc 
mVdc 
mVdc 











TEST VOLTAGE VALUES 


von | Ve | 
FOBT] BHO] TO] OST] Te | 
1.80 | 0.475] 3.60 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


pe fit fale | 
SaeeeLaEaEe 


11 | 2, 
141 '| 1; 
11 | 2, 
2 11 | 1, 


Pulse 
- 11 2,4 

























op PRO 


In Ou 


t 
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QUAD EXCLUSIVE OR GATES 


PLASTIC MRTL MC700P/800P series 





MC771P - MC871P 


Four gate arrays designed to provide the Exclusive OR func- 
tion. The output is high only if one input is high and all other 
inputs are low. 


[2] (5) 1 


[2] (5) 2 


[2] (5) 6 


[2] (5) 7 


[2] (5) 9 


3 (16) [5] 


[2] (5) 10 


[2] (5) 12 


5 (16) [5] 


{2] (5) 13 


8 (16) [5] 


14 (16) [5] 


POSITIVE LOGIC 
3=1-2+1-2 


tpg = 12 ns typ 
Pp = 87 mWtyp 


NUMBER IN PARENTHESIS INDICATES 
LOADING FACTOR FOR MC771P 


NUMBER IN BRACKETS INDICATES 
LOADING FACTOR FOR MC871P 





@ Test 
Temperature 












TEST VOLTAGE VALUES 
(Volts) 


Voor 















Von Vor 





ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gates are tested in the same manner. 





orc 
+25°C 
+75°C 
+15°C 
+25°C 


+55°C 




















0. 865 





1,80 





0.475 | 3.60 





0. 850 





1.80 





0.460 | 3.60 








0. 800 








1.80 











0.430 | 3.60 

































MC871P Test Limits MC771P Test Limits 











TEST VOLTAGE 











+25°C +55°C 





+25°C +75°C 











Characteristic 


Input Current 








PPLIED TO PINS LISTED BELOW: 















Output Current 












Output Voltage 











Switching Time 















































Ground inputs of gates not under test. Other pins not listed are left open. 
* Symbol is 141g for MC771P. 
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MC771P, MC871P (continued) 











Typical Resistance Values 
R1 = 4502 
R2 = 6402 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 
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DUAL 2.NPUT BUFFERS PLASTIC mW MRTL MC700P/800?P series 


MC798P - MC898P 





Dual 2-input buffers designed to drive a greater 
number of loads than the basic Resistor Transistor Logic 
circuit. Returning an input resistor to Vcc allows for 
capacitive coupling in multivibrator and differentiator 


applications. 





(2) 13 
(2) 2 
3=2419 
3 (30) 
A NUMBER IN PARENTHESIS 
INDICATES MC798P, MCB98P LOADING FACTOR 
9 
5 (30) 
(2) 10 
TYPICAL RESISTANCE 
2) 6 


R1=1.5k 
R2 = 3.6k 
R3 = 100 2 


toa = 57 ns 
0 = 14 mW (Input High) 
46 (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


INPUT PULSE 
f = 1.0 MHz 
t 10 ns 
tt S 10 ns 
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TEST VOLTAGE VALUES 


(Volts) (k Ohms) 


Yeot 






@ Test 
Temperature 
; j orc 
Mc8geP +25°C 
ELECTRICAL CHARACTERISTICS | +75°C 


Test procedures are shown for one buffer only. +15°C 
The other buffer is tested in the same manner. mc7gsp 2 +25°C 


] +55°C 











Vin | Von Vor | Yee 


















5.0 















TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 











MC898P MC798P 


+25°C 


Test Limits Test Limits 

















Characteristic 


Output Current Ip 3 4.5 | - | 4.5 4.5 mAdc | 5.0 5.0 - 5.0 - 
Vout 


Output Voltage 3 - 400 - 
3 - 400 - 
Saturation Voltage | V CE(sat) : - 250 - 


Switching Time 






























































Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to V.,. 


cc 
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T L OP/800 i 
DUAL BUFFERS PLASTIC MRTL MC700P/800P series 


MC799P - MC899P 





The dual buffer is designed to drive a greater num- 
ber of load circuits than the basic RTL circuit. Because 
this circuit has a very low output impedance the rise 
times of output waveforms are maintained when driving 
capacitive loads. A resistor which is internally connected 
to the input allows for capacitive coupling to the input, 
the differentiation of input waveforms and various 
multivibrator applications. 


R 2 (6) 5) outputs 2 and 3 

may not be used 

[2] (6) 13 3 (80) [25] simultaneously. 
[2] (6) 6 5 (80) [25] Outputs 5 and 10 


may not be used 


9 10 (16) [5] simultaneously. 


2=13 
TYPICAL RESISTANCE VALUES ze, 
R1 = 4500 R3 = 10002 3=13 
R2 = 6402 R4=1.0k 
NUMBER IN PARENTHESIS INDICATES MC799P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC899P LOADING FACTOR 
tea = 20 ns 
Pp = 50 mW (Input High) 
100 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 
2 MC815P 


200 pF 
25 j 


f = 1.0 MHz ; 
tr < 10 ns GROUND UNUSED INPUT PINS TPout inoue? = 


MS toms Test each output independently. For each test, use only the load associated OR 
with the output under test. Output not under test should be left open. EQUIV 





ti3—24. 
tis-3+ 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one buffer only. 
The other buffer is tested in the same manner. 











Characteristic 


Input Current 






Output Current 





Output Voltage 






ERG A 


Ground all unused input pins. 


MC899P 


[see fk sels - 400 
[see fk sels - 400 

















Other pins not listed are left open. 


Test Limits 













* Resistor Value to V, 


mAdc | 2.65 
mAdc |13.75 
- 400 | mVdc 
- 400 | mVdc 


MC899P 


MC799P | +25°C 






@ Test 
Temperature 
orc 
+25°C 
+75°C 
+15°C 













+55°C 





fe] = [io] = [oor # [= 





cc 








2.50 
12.50 








** Symbol is I 





Al6 





for MC799P. 








mAdc 
mAdc 
320 | mVdc 13 
- 320 | mVde 13 





TEST VOLTAGE VALUES 
Wats) 


ees 
irs [ooo cen fas 300 | 
a. 010-[o.00 [3.80 [0.500] 8.60"| 680 
fa.065 [0.005 | s.00 [0.475] 3.00 | 680 
oas0 [a0 [0-460| 2.00 | 80 


0. 460 


TEST VOLTAGE 
APPLIED TO PINS LISTED 
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PLASTIC mW MRTL MC700P/800P series 


DUAL 3-INPUT BUFFERS 
NON-INVERTING 


MC788P - MC888P 





Two 3-input positive logic NOR gates, each followed 
by an inverting and non-inverting high fan-out amplifier, 
are provided in a single package. For each section, the 
output from each. stage is available. If more than one 

output is used; the full loading factors cannot be em- 
‘ ployed since each output provides the drive for the 
succeeding stage... — 


. 14 (10) [3] Outputs 12, 13, or 14 
13 (16) [5] may not be used 
12(80)(25] simultaneously. 
10(80)(25] Outputs 8, 9, or 10 
9 (16) [5] may not be used 
B ! 8 (10) [3] simultaneously. 


144=142+43 13=1+2+43 122=1+243 


‘a 
Sees 
Nouwne 


NUMBER IN PARENTHESIS INDICATES. MC788P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC888P LOADING FACTOR . 


ted = 24 ns 
Po = 145 mW (Input Low) 
56 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Pies EStes 
TY GROUND UNUSED INPUT PINS 


Test each output independently. For each test, use anly the load 
associated with the output under test (pin 13 test uses the same 
load as pin 14 test). Outputs not under test should be left open. 





TPin 0.5V 
GND 


th 414] ti 144 
mes SR cree 


GND 














TPot = Ltt 3 +2, |_ti—13— 
thei+ ti-i- 








6-188 


681-9 








TEST VOLTAGE VALUES 
(Volts) (Ohms) 


a 
Pa_[ Yor [ Your | Yor | Yoo | Ye" 
6,900 |o,e80 [1.00 [0,570 [3.60 | e10_| 
-o10_Jo.e80-[ 1.20 |o.s00"[s.60_| 640 | 
.a20 fo. 790 [1.80 [0.450 3.60" 


fo. 850 [0,850 | 1.80 [0.460 | 3.60 | 640 | 
0.800 | 1.80 [0.430 | 3.60 | 640 | 
: TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


uit [Ya [vn [ voor [ Yor_[ vee] Wo" | 










@ Test 
Temperature 
j orc 
MC888P +25°C 
ELECTRICAL CHARACTERISTICS 475°C 


Test procedures are shown for one buffer only. { +15°C 












The other buffer is tested in the same manner. . MC78eP ¢ 425°C 
+55°C 


























MC788P 
+25°C 


Test Limits Test Limits 


+75°C 


MC888P 
+25°C 

































Characteristic Symbol 





Input Current 








Output Current 














Saturation Voltage 







































































Ground input pins of buffer not under test. Other pins not listed are left open. *Resistor value to Voce 
is symbol for MC788P.  # Laie is symbol for MC788P. Ing is symbol for MC788P. 





¥Ta80 
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ree ene PLASTIC mW MRTL MC700P/800P series 


MC776P - MC876P 





Two J-K flip-flops in a single package. Each flip-flop 
has a direct clear input in addition to the clocked inputs. 


frog = 3 MHz min 


Pp = 41 mW (Only Clock Input High) 
29 mW (All Inputs Low) 


NUMBER IN PARENTHESIS 
INDICATES MC776P, MC876P LOADING FACTOR 


CLOCKED INPUT 
OPERATION® : 
@ Direct input (Co) must be low, 


@ The time period prior to the negative transi- 
tion of the clock pulse is denoted ta and the 
time period subsequent to this transition is 
denoted ta+1. 


~@ Qn is the state of the Q@ output in the time 
period tn. 


TYPICAL RESISTANCE 
VALUES 


Rl = 1.5k R3 = 3.0k 
R2 = 3.6k R4= 7500 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 











MC876P 












Characteristic Symbol 





Input Current 





Test Limits MC776P 






MC876P 


MC776P 


| 





Test Limits 





@ Test 
Temperature 


orc 
+25°C 
+75°C 
+15°C 
+25°C 
+ 55°C 





TEST VALUES 



















































orc 





+25°C +75°C +25°C 








+55°C 








Max 





Max 








APPLIED TO PINS LISTED 


TEST VALUES 







BELOW: 


0.740 | 0.710] 1.80 | 0.400] 3.60 | 255 
0.865 | 1.80 | 0.475| 3.60 | 270 
0. 850 | 1.80 | 0.460] 3.60 | 270 
0. 800 | 1.80 















Output Current 











Output Voltage 


















Saturation Voltage 


Turn On Voltage 


* Clock Pulse to pin 2 
7 Pin 13 = aot Set by a momentary ground prior to the Ground inputs of flip-flop not under test. 


# Pin 14 = LOW 
























































§ ground thru diode (cathode io ground). 








application of the negative-going clock. Other pins not listed are left open. 
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MC776P, MC876P (continued) 


TOGGLE MODE TEST. CIRCUIT 


3.0 MHz 220 
uty Cycle = 35% to 65%. +1.0% 


&t< 10ns 
1N3063 
OR 
EQUIVALENT 


1. Set up the circuit with the Input Pulse as given. 
2. The circuit should toggle with an output (TP.u+) sense frequency of 1.5 
MHzas the duty cycle is varied between 35% and 65%. 





CLOCK PULSE 


CLOCK PULSE DEFINITION 
0.475 V 0.915 V 
o460v |  o.g00v 
0.430 V 0.850 V 











SEQUENCE OF EVENTS: 
A. Voltage applied to Clock pin is raised to Vy. t, is not criti- 


MC876P cal, but should be < 1.0 ys. 
B. Biases of all other inputs are applied. Vec is applied with- 
out interruption throughout the testing. 
0°c 0.50 V C. Apply momentary ground (when applicable). 
25°C 0.46 V D. Clock pulse is allowed to fall to V,. t; must 








remain within 10 ns minimum and 200 ns maximum. 
75°C 0.40 V E. Electrical measurements are read out. Load current over- 


= shoot must be limited to 10% or the flip-flop may be 
All values are © 2.0m¥ tripped and the wrong output conditions occur. 
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DUAL TYPE D FLIP-FLOPS PLASTIC mW MRTL MC700P/800P series 


MC778P - MC878P 





The type ‘‘D’’ Flip-Flop is a storage element that 
stores the state of the S input during negative transi- 
tions of the T input. The flip-flop state is not affected by 
changes in the S input during either the low or the high 
state of the T input. So and Co inputs may be used for 
asynchronous operation. 


DIRECT INPUT 
NUMBER IN PARENTHESIS 
OPERATION® INDICATES MC778P, MC878P LOADING FACTOR 


Po = 48 mW (Direct Set, Sp, 
and Direct Clear, Cp, Low; 
all other inputs high) 

35 mW (Ali Inputs Low) 


frog = 1 MHz 


@ Clock (T input) must be high. 


@® The output state will not change when the 
CLOCKED INPUT Input state eoes from Sp = Co ie Sp iad 
= 0. The output state cannot be predeter- 
OPERATION® mined in the case where input goes from Sp 
= Cp = 1 to So = Co = 0. 
® Direct inputs (Sv and Co) must be low. 
@ The time period prior to the negative transi- 
tion of the clock pulse is denoted t, and the 


time period subsequent to this transition 
is denoted th41. 
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TEST VOLTAGE VALUES 















@ Test oy 
wr [YW 





art 100 




























Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 









( +15°C 
MC778P{ -+25°C 
| +55°C 




















ee +25°C 6:80 1.80 
1.80 
0.850] 0,850] 1.80 
0. 800 
MC878P Test Limits MC778P Test Limits TEST VOLTAGE 
+25°C +75°C : +25°C +55°C APPLIED TO PINS LISTED 


ELECTRICAL CHARACTERISTICS +75°C | 0.740] 0.710] 1.80 
0.865 | 0.865 
1.80 
Max it i i i i Max 




















Max 





Input Current 











Output Current 








Output Voltage 


















Saturation Voltage 1 - 250 - 250 - 250 | mVdc 





VoR(sat) 















































































Leakage Current 


* Apply to V thru resistor prior to applying V 


Ground inputs of flip-flop not under test. Other pins not listed are left open. 


cc off 


(panuiu0s) 48/890IN ‘d8ZZON 


MC778P, MC878P (continued) 


SWITCHING TIMES 
TEST CIRCUIT AND WAVEFORMS 


FIGURE 1 


15k 
220 


INPUT PULSE: +10% pO 1N3063 


063 OR 
PW= ADJUST FOR TP, NSO EQUIVALENT 


AS SHOWN 
f= 1.0 MHz TYPICAL 
t, &te< 10 ns 


EQUIVALENT 


MAXIMUM 
(ns @ 25°C) 


SWITCHING 
TIMES 

















FIGURE 2A — SET-UP AND RELEASE TIMES TEST CIRCUIT FIGURE 2B — SET-UP TIME WAVEFORMS 





TPin 2 TPin 1 TPout Pout S TPi, 2 — CLOCK PULSE 
9 9 (PULSE INPUT TO 7) 


MC898P 


TP;, 1 — DATA PULSE 
(PULSE INPUT TO S) 


PW1 = 100 ns min. 
PW2 = 80 +5 ns 


IF Q WAS HIGH, IT WILL REMAIN HIGH; 
IF Q WAS LOW; IT WILL GO HIGH. 





FIGURE 2C — RELEASE TIME WAVEFORMS 





INPUT PULSE: 1N3063 
Vy = 15V OR 
VL=0V EQUIVALENT 


t. & tf < 10 ns 
f = 3.0 MHz 


INPUT PULSES ARE ADJUSTED TO PRODUCE TP;, ; 
AND TP;, 2 SHOWN IN FIGURES 2B AND 2C. 


TP, | is defined as 
the data pulse 
TP:, 2 is defined as 
the clock pulse 








TP, 2— CLOCK PULSE 
(PULSE INPUT TO T) 


TP;, ; — DATA PULSE 
(PULSE INPUT TO S) 


PW1 = 100 ns min. 
PW2 = 80 +5 ns 


IF Q WAS LOW, IT WILL REMAIN LOW; 
IF Q WAS HIGH, IT WILL GO LOW. 


RTL MC700P/80 
J-K FLIP-FLOPS PLASTIC mW M C700P/800P series 


MC722P - MC822P 





J-K flip-flop with direct clear and direct 
set inputs in addition to the clocked inputs. 


DIRECT INPUT CLOCKED INPUT 
OPERATION @ OPERATION @ 


1. Clock (T) to remain unchanged. 


. The output state will not change when the input state goes 
from Sp = Cp to Sp = Cp = 0. The ouput state cannot be 
predetermined in the case where the input goes from 

NUMBER IN PARENTHESIS So= Cp = 1 to Ss =Co=0. 
INDICATES MC722P, MC822P LOADING FACTOR . Direct inputs (Sp and Co) must be low. 


0 = low state 
1= high state 
fteg = 1.0 MHz ts = time period prior to negative transition of clock 
Pp = 24 mW (Only Clock Input High) pulse 


20 mW (Inputs Low) tn41= time period subsequent to negative transition of 


clock pulse 
Qn = state of Q output in time period tn 


Bao _ 
ns Gate i) ees 
ee USS 
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ELECTRICAL CHARACTERISTICS 











MC822P Test Limits 





Characteristic 
Input Current 


Output Current Tag 6 570 - - 635 
10 | 570 - - 535 


Saturation Voltage] V, 








CE (sat) 














Pins not listed are left open. 
* = Clock Pulse to pin 2, see Figure 1. 


## = Pin 12 HIGH 














mAdc 
mAdc 







MC722P Test Limits 


+15°C +25°C 


MC822P 


MC722P 





Temperature 











@ Test 


2 
0°C Fo. 880 | 0. 850 
+25°C 0380 


TEST VOLTAGE VALUES 


ee ee 
[Me | | vw | Ye | 








(Volts) 


1.80 | 0.500 | 3.60 | 








+75°C 


0. 740 






1.80 | 0,460] 3.60 
1.80 | 0,400] 3.60 


0.460) 3.60 











+15°C 0. | 0. 865 | }0. 865 | 0. 865 | 1.80 | 0.475 | 3.60 | 
+25°C | 0.850 | 0.850] 1.80 
+55°C | 0.800 | 0. 800 









APPLIED 10 


TEST VOLTAGE 










PINS LISTED BELOW: 



































# = Pin 9 HIGH } Set by a momentary application of VpoT prior to the 
application of the negative-going clock pulse. 










re ee ee 





























(panunuocs) qZZ89IN ‘dZZLOW 


MC722P, MC822P (continued) 


FIGURE 1— CLOCK PULSE DEFINITION 


TIME 
INTERVAL 





SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to Vy. t, is not 
critical but should be < 1.0 us. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


. Apply momentary ground (when applicable). 


. Clock pulse is allowed to fall to Vi. t; must remain 
within 10 ns minimum and 200 ns maximum. 


MC822P 





+ 25°C | + 0.460 V + 2.0 mV} + 0.850 V+ 2.0 mV 
0°C | + 0.500 V + 2.0 mV} +0.900 V + 2.0 mV 
+ 75°C! + 0.400 V + 2.0 mV} + 0.760 V + 2.0mV 


MC722P 


+ 25°C| + 0.460 V + 2.0 mV} +0.900 V + 2.0 mV 
+ 15°C | +0.475 V = 2.0 mV} +.0.915 V+ 2.0 mv 
+ 55°C | + 0.430 V + 2.0 mV} + 0.850V + 2.0 mV 





. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


51+ 10% 
1N3063 


INPUT PULSE 


f = 1.0 MHz 
t&t < 10ns 


THE SENSE FREQUENCY AT TPout (0.5 MHz) SHOULD BE 4 THE FREQUENCY AT Vcp WHEN 
THE DUTY CYCLE IS VARIED BETWEEN 25% AND 75%. 
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DUAL JFK FLIP-FLOPS PLASTIC MRTL MC700P/800P series 


MC791P - MC891P 





Two J-K flip-flops in a single package. Each flip-flop 
has a direct clear input in addition to the clocked inputs. 


CLOCKED INPUT 
OPERATION @ 
[1] (3) 13 (16) [5] 
[2] (5) 
[1] (3) 14 (16) [5] 
{1] (3) 
[1] (3) 9 (16) [5] 
[2] (6) ; 
[1] (3) 7 ray 8 (16) [5] . Direct input (Co) must be low. 
1G . The time period prior to the negative transition of the 
(1) (3) clock pulse is denoted t, and the time period subsequent 
to this transition is denoted tn+1. 
3. Qn is the state of the Q output in the time period tn. 


tpd = 40 ns typ 


Pp = 190 mW typ (Only Clock Input High) NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC791P 
160 mW typ (Inputs Low) NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC891P 



















Vcc 911 


aeoamel: 
Tele Skee Spal" 


eS 
EK Etat 
RST ee le ee icinee =a5 
eT ea cel ea 


6 36 b b 6 6 54 
12 4 10 
Co GND Cp 
























TYPICAL RESISTANCE VALUES 
R1= 3002 R4=6002 R7=9002 
R2= 5002 R5=—640Q R8B=2.0k 
R3= 5502 R6=7002 RI=—3.0k 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 











Pin 








| oc 
Characteristic Test. ie { max in| wr | | 


Input Current : 17 600 
‘ 2 1200 
: 3 600 













Output Current In5t 
Output Voltage Vout 
Saturation Voltage Vor (sat) 











MC891P Test Limits MC791P Test Limits TEST VOLTAGE 
Ae 425°C ee APPLIED TO PINS LISTED BELOW: 





mVdc 





Ground inputs of flip-flop not under test. Other pins not listed are left open. 


+ Preset the flip-flop by the following procedure: 
(1) Momentarily apply VBoT to pin 12 to preclear flip-flop. 
(2) After Vgoy is removed from pin 12,. ground pins 1 and 3. 


(3) Apply a negative-going clock pulse to pin 2 (see note*) while pins 1 and 3 are 
still grounded. This changes the state of the flip-flop to the SET condition. 


(4) Remove grounds from pins 1 and 3, and proceed with the test. 


+ Symbol is Ia yg for MC791P. 
* Clock pulse to pin 2, see Figure 1. 


# Pin 12 = HIGH — Set by momentary application of VBoT prior to the application of 


the negative-going clock pulse. 


i a [a [| 


mAdc } 2. 65 - 2.65 mAdc 13 
mAdc | 2.65 - 2.65 mAdc 12,14 


320 | mVdc 
v 


















TEST VOLTAGE VALUES 


a fo Terel 
0-810 fo-960 [1-60 [0-500] 8.60, 
o.020 | 0,700_[ 3.00 [0.480] 9.00| 


@ Test - 









MC891P +25°C 
| +75°C 
(te [ce [oes [0 [o.ae| 00 
ne | a6 00 [oo | [oa]. 
{_ st o-aoo [0.000] +0 [0.0] 0.00] 


ea eS 









ter ee wr ws 









= Clock pulse to pin 2, data pulse to pin 3. 
as Clock pulse to pin 2, data pulse to pin 1. 


(4) = See Figure 4. 
(5) = See Figure 5. 
(6) = See Figure 6. 
(7) = See Figure 7. 


(panunu0s) dLG8OIN ‘dL6ZOW 


MC791P, MC891P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION FIGURE 2—TOGGLE MODE TEST CIRCUIT 


” TIME 
INTERVAL 


TPout FREQUENCY SHALL BE 
Y% TPi, FREQUENCY. 


” 


INPUT PULSE 1N3063 
DUTY CYCLE 35% to 65% OR 
f = 4.0 MHz Equiv 
Ins < t,ort,< 10ns 
Vy = +150 
VL = GND 





SEQUENCE OF EVENTS 


A. Voltage applied to Clock pin is raised to Vy. t, is not 
critical but should be < 1.0 ps. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


. Apply momentary ground (when applicable). 
. Clock pulse is allowed to fall to V,. t; must remain 





within 10 ns minimum and 200 ns maximum. 

. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 


FIGURE 3 — TEST CIRCUIT 


° ESTABLISH SET OR CLEAR 
Ye MC8SSP INPUTS AT HIGH OR LOW 
+ LEVEL AS REQUIRED. 


MC891P 
Vi | Vu ] 
+ 0.500 V + 2.0 mV] +0.930 V = 2.0 mV 


+0.570 V + 2.0 mV| +0.980 V + 2.0 mV 
+0.450 V + 2.0 mV} +0.790 V + 2.0 mV 


MC791P 
Ve Vu 
+ 0.460 V + 2.0 mV} +0.900 V = 2.0 mV 


+0.475 V + 2.0 mV] +0.915 V = 2.0 mV 
+ 0.430 V + 2.0 mV| +0.850 V + 2.0 mV 











90 + 1.0% 





INPUT PULSE 
= 1.0 MHz 1N3063 


1.0ns < t.ort;< 10ns 
V4 = + 150V 


Vi = GND C1 = 100 pF INCLUDING PROBE & JIG. 

















FIGURE 4 — TEST WAVEFORMS FIGURE 5 — TEST WAVEFORMS 








10ns<t, < 10ns 


1.0ns < te < 10ns 
1.0ns < ts < 10ns 











FIGURE 7 — TEST WAVEFORMS 





LOns < t, < 10ns 


1.0ns < t< 10ns 10ns < t§ < 10ns 











6-201 


J-K FLIP-FLOPS PLASTIC MRTL MC700P/800P series 


MC723P - MC816P 





J-K flip-flop with a direct clear input in 


addition to the clocked inputs. CLOCKED INPUT 


OPERATION @ 


[1] (3) 12 10 (10) [3] 
[2] (5) 
[1] (3) 3 5 (10) [3] 
ft] (3) 


1. Direct input (Co) must be low. 


. The time period prior to the negative transition of the 
frog == 4 MHz clock pulse is denoted t, and the time period subsequent 


Pp = 91 mW (Only Clock Input High) to this transition is denoted tn+1. 
EW GLO . Qn is the state of the Q output in the time period ts. 


. Clock pulse fall time must be < 100 ns. 


NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC723P 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC816P 


TYPICAL RESISTANCE VALUES 
R1 = 450 2 


R2 = 640 Q 
R3 = 510 Q 
R4 = 225 
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ELECTRICAL CHARACTERISTICS 













Characteristic 


Input Current 


Output Current 





Output Voltage 





Saturation Voltage Vor (sat) 


Turn-On Voltage 


A 








Pins not listed are left open. 
t+ =I,io is symbol for MC723P 


§ = Silicon diode to ground. 
* = Clock Pulse to pin 2, See Figure 1. 


@tst [| alts) 

a 

{ ee sil so ou Vso fs 
MCBIGP ) +25°C 
| +75°C aco te 1.80 | 0.450 

j +t [nos es [em oe 

wonoe ) 25 
] +55°C 1.80 | 0.430] 3.60 | 

MC816P Test Limits MC723P Test Limits 
+25°C +15°C +15°C TO PINS LISTED BELO 
[Min | Max | Min | Max | NBG 


TEST VOLTAGE VALUES 






























1140 
570 


nail icac Vi 
(i ~ 
12 


mAdc 
| 


































# = Pin10 LOW \ Set by a momentary ground prior to the application 
## = Pin 5 LOW of the negative-going Clock pulse. 


A = MC816P pin 10 loaded by: 1.56 mAdc (0°C and +75°C) 
1.65 mAdc (+25°C) 
MC723P pin 10 loaded by: 1.56 mAdc (+15°C and +55°C) 
1.65 mAdc (+25° C) 





(panuiju09) d9L8OIN ‘dEZLOW 


MC723P, MC816P (continued) 


FIGURE 1— CLOCK PULSE DEFINITION 


TIME 


I 
NTERVAL Mce16P 


+ 25°C} +0.500 V + 2.0 mVj +0.930 V + 2.0 mV 
0°C} +0.570 V+ 2.0 mV} +0.980V + 2.0 mV 
+ 75°C} +0.450 V+ 2.0 mV] +0.840V + 2.0 mV 


SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to V4. t, is not 
critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 

without interruption throughout the testing. MC723P 
- Apply momentary ground (when applicable). 5 

Clock pulse is allowed to fall to V,. t; must remain TA 
7 L: ° 

within 10 ns minimum and 100 ns maximum. +25°C| + 0.460 V + 2.0 mV} +0.900 V = 2.0 mV 


Flectri d 4 + 15°C |+ 0.475 V + 2.0 mV} +0.915V + 2.0 mV 
. Electrical measurements are read out. Load current +55°C|+ 0.430V-+ 2.0mV| +0.850V + 2.0 mV 


over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


INPUT PULSE 51 +1% 


1N3063 


f = 4.0 MHz 
DUTY CYCLE = 35% to 65% 
t, &t < 10 ns 


FREQUENCY AT TPoy+ SHOULD BE 4 THE FREQUENCY AT TP;, 
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1K FLIP-FLOPS PLASTIC MRTL MC700P/800P series 


MC726P - MC826P 





J-K flip-flop with direct clear and direct CLOCKED INPUT DIRECT INPUT 
set inputs in addition to the clocked inputs. OPERATION @ OPERATION @ 


[1] (3) 12 
[1] (3) 13 10 (16) [5] 


6 (16) [5] . Direct inputs (Co and So) must be low. 


. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted ti+1. 


. Qn is the state of the Q output in the time period tn. 


. Clock (T) to remain unchanged. 
. The output state will not change when the input state goes 
Ce ee ee Input High) from Sp = Cp to So = Co = O. The output state cannot be 
mW (Inputs Low) predetermined in the case where the input goes from Sp = 
Cp = 1 to So = Co= 0. 


6. Clock pulse fall time must be < 100 ns. 


NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC726P 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC826P 


= on Oia Piha TYPICAL RESISTANCE VALUES 
a i R3 = 640 2 = 
vane i R4 = 3002 R8 = 3k 


Eee 
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TEST VOLTAGE VALUES 







@ Test 
Temperature 
\ arc 
MC826P +25°C 





.se0_fo. oso [a0 [o.sro[ 9.00 
set a es a 

















790 [0.820 [0.790] 1.00 [0.450] 

( ase f so. [san [o.st 
ELECTRICAL CHARACTERISTICS MC726P « +25°¢ [o. 850 fo. aso | 1.0 [o. a00| 

{_+59-¢ Jaao-[0.s00] 1.20 [o. an] 














MC826P Test Limits MC726P Test Limits TEST VOLTAGE 


APPLIED TO PINS LISTED BELOW: 














Characteristic 


Input Current 
















Output Current 







mAdc}2.65 | - 2.65] - 
mAdc }2.65] - 2.65] - 


300 290 . 













Saturation Voltage | V 










CE(sat) 





















































Pins not listed are left open. # Pin 9 HIGH Set by momentary application of VporT prior to the 


* Clock Pulse to pin 2, see Figure 1. ## Pin 12 HIGH \ application of the negative-going clock pulse. 


8 1416 is symbol for MC726P. 


(panuiju0s) 49ZBOIN ‘d9ZLOIN 


MC726P, MC826P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 


MC826P 








+ 25°C | +0.500V + 2.0 mV] +0.930 V + 2.0 mV 
0°C| +0.570 V + 2.0 mV| +0.980 V + 2.0 mV 
+ 75°C | +0.450V + 2.0 mV) +0.840 V + 2.0 mV 








SEQUENCE OF EVENTS 
. Voltage applied to Clock pin is raised to V}y. t, is not 


critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. MC726P 


. Apply momentary ground (when applicable). 
. Clock pulse is allowed to fall to V. t; must remain + 0.460 V = 2.0 mV} +0.900 V + 2.0mV 





within 10 ns minimum and 100 ns maximum. + 15°C |+ 0.475 V + 2.0mV| +0.915 V+ 2.0mV 
. Electrical measurements are read out. Load current + 55°C |+ 0.430 V + 2.0 mV| +0.850V + 2.0 mV 

over-shoot must be limited to 10% or the flip-flop 

may be tripped and the wrong output conditions 

occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


51 +1.0% 
1N3063 


f = 4.0 MHz MIN 
DUTY CYCLE = 25% MIN., 75% MAX. 
t, &t < 10 ns QUTPUT FREQUENCY SHALL BE 1% OF TP;,, FREQUENCY. 





6-207 


DUAL J-K FLIP-FLOPS PLASTIC MRTL MC700P/ 8OOP series 


MC790P - MC890P 





Two J-K flip-flops in a single package. 
Each flip-flop has a direct clear input in addi- 
tion to the clocked inputs. 








CLOCKED INPUT 
OPERATION @ 













[1] (3) 13 (10) [3] 






















[2] (5) 
[1] (3) 14 (10) [3] 
[1] (3) 
[1] (3) 9 (10) [3] 
[2] (5) 1. Direct input (Co) must be low. 
[1] (3) 8 (10) [3] 2. The time period prior to the negative transition of the 
11] @) clock pulse is denoted tn, and the time period subsequent 
to this transition is denoted tn+1. 
3. Qn is the state of the Q output in the time period tn. 
ftog = 4 MHz 
Md 182 mW (Only Clock Input High) 4. Clock pulse fall time must be < 100 ns. 






158 (Inputs Low) 







NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC790P 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC890P 






914 


TYPICAL RESISTANCE VALUES 

Rl = 4502 R3 = 510 Q 

R2 = 640 2 R4 = 2252 
R5 = 3002 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one flip-flop only. 
The other flip-flop is tested in the same manner. 





Mc8g0P Test Limits 


Characteristic 


Input Current 


Output Current 





Output Voltage 

















Saturation Voltage Vor (sat) 





Ground unused input pins. Other pins not listed are left open. 
* Clock pulse to pin 2, see Figure 1, 
§ Iaio is symbol for MC790P. 











# Pin 13 = LOW 
## Pin 14 = LOW 


+15°C +25°C 


ee 
Temperate | Vn | Vn_[ Voor | Yor | Yor | 


@ Test 


(8° Jes 


[0.930 | 1.80 | 0.570 | 3.60 | 


wcsaur } 425°C Jo-si0-[o. 880 [3 80_ [0.500 8.60 
{sree [o.an0_[o.ro0-[1.80_[ 0.450] 8.60 


(#8 
a) +25°C [0.850 [0.850 | 1.80 | 0.460 


+55°C ]0. 800 





MC790P Test Limits 


Max i Max 





} 




















Set by a momentary ground prior to the 
application of the negative-going Clock Pulse. 





Lg 
2 
cn) 


0.800 | 1.80 | 0.430 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 
























(panuiju0s) dO680IN ‘dOGZOW 


MC790P, MC890P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 


TIME 
INTERVAL 


MC890P 


+ 25°C | +0.500 V + 2.0 mV| +0.930 V + 2.0 mV 
0°C | +0.570V + 2.0 mV} +0.980 V+ 2.0mV 
+ 75°C | +0.450 V + 2.0 mV| +0.840 V+ 2.0mV 


SEQUENCE OF EVENTS 


. Voltage applied to Clock pin is raised to Vy. t, is not 
critical but should be < 1.0 ys. 

. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. MC7S0P 

. Apply momentary ground (when applicable). 


. Clock pulse is allowed to fall to V,. t; must remain + 25°C} + 0.460 V + 2.0 mV] +0.900V + 2.0mV 
within 10 ns minimum and 100 ns maximum. + a + 0.475 V + 2.0 mV} +0.915V + 2.0 mV 


Electrical measurements are read out. Load current + 55°C | + 0.430 V = 2.0 mV} +0.850V + 2.0 mv 
over-shoot must be limited to 10% or the flip-flop 

may be tripped and the wrong output conditions 

occur. 





FIGURE 2— TOGGLE MODE TEST CIRCUIT 


OV 


0 


INPUT PULSE 51 = 1.0%. 


1N3063 
f = 4.0 MHz 


DUTY CYCLE = 35% to 65% 
t. & ts << 10 ns 


FREQUENCY AT TP.,, SHOULD BE 44 THE FREQUENCY AT TP,, 
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HEX INVERTERS PLASTIC MRTL MC700P/800P series 


MC789P - MC889P 





Six individual circuits are contained in a single 
package. Each provides the simple inversion function. 


(11 @) 8 7 (16) [5] 7=8 


01] @) 9 6 (16) [5] 
OJ (3) 10 5 (16) [5] 
{1] (3) 12 3 (16) [5] 
1] @) 13 2 (16) [5] 


[1] (3) 14 1 (16) [5] 


YYYYYY 


TYPICAL RESISTANCE 
VALUES 
R1 = 4502 
R2= 640 2 
NUMBER IN PARENTHESIS INDICATES MC789P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC889P LOADING FACTOR . 
tea= 12 ns 
Pp = 130 mW (Input High) 
. 15 mW (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


3 MC815P 


GROUND UNUSED INPUT PINS. 
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0°C Jo. 960 | 0. 930] 1.80 | 0. 570] 3.60 | 
+25°C [0.910 [0.880 | 1.80 | 0. 500/ 3.60 | 
+75° 1.80 


Mc889P 


Oo 


ELECTRICAL CHARACTERISTICS . 450 


cs 


The other inverters are tested in the same manner. MC789P 


+25 [0.050 [0.080] 1.00 [o.400| 8.00 | 
1.80 | 0.430] 3.60 | 
MceegP Test Limits TEST VOLTAGE 

| APPLIED TO PINS LISTED BELOW: 
[min | max | in [ wax | win | 


TEST VOLTAGE VALUES 
@ Test Wolts) 
rope | Va | Yo | Yes | Wr | We 





Test procedures are shown for one inverter only. \ +15°C j0.865 | 0.865 | 1.80 | 0.475] 3.60 | 




































































Ground inputs of inverters not under test. Other pins not listed are left open 


* To simulate worse case conditions, the output of inverter under test is tied to 
the output of another inverter which has its input taken to Veor 


(panuiuod) d6880IN ‘d68ZOIN 


PLASTIC MRTL MC700P/800P series 


DUAL 4-INPUT EXPANDERS 


MC786P * MC886P 





Two 4-input gate expanders housed in a single 
package. Each may be used independently or combined. 
Each expander increases the input capability of a 
standard MRTL gate by four. 





12=24+3413414 


tpd= 12 ns 
Pp = 20 mW (Input High) 
Negligible (Inputs Low) 


NUMBER IN PARENTHESIS INDICATES MC786P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC886P LOADING FACTOR . 
SEE SHEET 6-158 FOR EXPANDER RULES 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


GND 


Vcc CONNECTION TO PIN 11 NOT SHOWN 
TYPICAL RESISTANCE 
VALUES 
R1 = 450 2 
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vlc-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one expander only. 
The other expander is tested in the same manner. 














Input Current La = 
13 
14 
Output Voltage ae 


Saturation Voltage Vor (sat) 











Ground unused input pins. ‘Other pins not listed are left open. 





MC886P Test Limits 
Pin 7 
Under ore +25°C 
Characteristic Test | Min_[ Max | Min | Max [ Min | Max | 










@ Test 












j 0c 
MC886P < +25°C 
| +75°C 
( +15°C 
MC78EP < +25°C 
| +55°C 










MC786P Test Limits 


(a 
Fin [ wax [in [wax [win [wan | uoit_| Yn 


















TEST VOLTAGE VALUES 
(Ohms) 


oraco_[o.s80 [1,00 [0.510] 9.00 | 640 _ 
0.910 [0.880 | 1. a0 0.500] 3.60. 640_| 
a.e20 [0.750 [1.60 [0.450] 3.00 | 750 | 
o.065 [0.085 [1.00 [0.475] 9.00 | 610 
a.050 [0.050 | 1.00 [0.400] 9.00 | 640 
o.s00 [o.e00 [1.60 [o.ss0] 9.60] 6a 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


te ton | te [re | te" 















(panunuos) d9gsdIN ‘d98ZOIN 


QUAD 2INPUT EXPANDERS PLASTIC MRTL MC700OP/800P series 


MC785P » MC885P 





Four 2-input expanders housed in a single package 
increase the input capability of MRTL gates. 


toa == 12 ns 
Pp = 20 mW (Input High) 
Negligible (Inputs Low) 


NUMBER IN PARENTHESIS INDICATES MC785P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC885P LOADING FACTOR. 
SEE SHEET 6-158 FOR EXPANDER RULES 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Vcc CONNECTION TO PIN 11 IS NOT SHOWN 


TYPICAL RESISTANCE 
VALUES 
R1 = 450 Q 
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912-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one expander only. 
The other expanders are tested in the same manner. 







Under 






Ground unused input pins. Other pins not listed are left open. 


MC885P Test Limits 


ee) eee | vee] 
we | wer wif won| in | 


600 570 | Adc 
600 570 | HAdc 
400 400 |mVdc 
400 400 |mVdc 











300 350 |mVdce 
300 350 jmVdc 


* Resistor value to Vo 


MC785P Test Limits 


Temperature 


MC885P | 


MC785P 


@ Test 


orc 
+25°C 
+75°C 
+15°C 
+25°C 
+55°C 


ae +25°C 


500 
500 





500 
500 


- 470 | wAde 
- 470 | uAde 











TEST VOLTAGE VALUES 





Oh) 
Ds ne ee 
cao foe [ora a.00| wo 


sie foto] ue [ol 0 
fos foes [it [ee [ 0 


| 0.430] 3.60 | 60 
TEST oe 
APPLIED TO PINS ae ee BELOW: 


psf ve | tor | te | ve | 


hee a 



















































(panunuos) d4ggoIW ‘dG8ZOIN 


QUAD 2-INPUT EXPANDERS PLASTIC MRTL MC700P/800P series 


MC9721P - MC9821P 





Four 2-input expanders housed in a single package 
increase the input capability of mW MRTL gates. 


NUMBER IN PARENTHESIS INDICATES MC9721P, 
MC9821P LOADING FACTOR 


NOTES ON THE USE OF THE MC9721/MC9821 

1. The input loading factor of the expanded gate is 1.33. 

2. Pin 11 of the expander must be connected to Vec:- 

3. The output loading factor of the expanded gate is de- 
creased 0.5 load for every added node. 


tod = 27 ns 


Pp = 20 mW typ (Input High) 
Negligible (Inputs Low) 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


Vec connection to pin 11 is not shown 
Typical Resistance Values 
R1=1.5k 
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BL2-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one expander only. 
The other expanders are tested in the same manner. 











Characteristic Symbol 





Input Current 


Output Leakage 
Current 

Output Voltage 
Saturation Voltage Vox(sat) 


Ground unused input pins. Other pins not listed are left open. 
* Resistor value to Vcc. 








ww 














MC9821P Test Limits MC9721P Test Limits TEST VOLTAGE 
+15°C $25°C ae APPLIED TO PINS LISTED ee 
















TEST VOLTAGE VALUES 
co 
j 0°c [0.880 0.500 [3.60 
| sec at naa eareee |e eelae 


j +15°C [0.865 /0.865 | 1.80 |0.475 | 3.60 
aie +25°C | 0. 850 | 0.850 | 1.80 |0,460 | 3.60 


+55°¢ 10.800 [0.800 | 1.80 |0. 430 | 3.60 | 3.6 | 





@ Test 
Temperature 






















































[iX} mr 
Lad Cy 











(panuiju0s) qLZ860IN “dLZZ60IN 


HEX EXPANDERS PLASTIC MRTL MC700P/800P series 


MC9719P - MC9819P 





Six individual expanders are contained in a single pack- 
age to increase the input capability of MRTL gates. 


[1] (3) 8 tpa = 12 ns 
Pp = 13 mW typ (Input High) 
[1] (3) 9 Negligible (Inputs Low) 


[1] (3) 10 


NUMBER IN PARENTHESIS INDICATES 
[1] (3) 12 MC9719P LOADING FACTOR 


NUMBER IN BRACKETS INDICATES 
SORE MC9819P LOADING FACTOR 


When an expander is added to a gate, subtract 0.4 load from 
{1] (3) 14 the output of the gate for each expander circuit added. 
SEE SHEET 6-158 FOR EXPANDER RULES 








Vcc connection to pin 11 is not shown 
Typical Resistance Value 
R1= 450 2 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one expander only. 
The other expanders are tested in the same manner. 








+75°C 











Characteristic 


poe. Bae 








MC9819P Test Limits 
sli Min | Max 





570 | wAde 


- pAdc 


Output Leakage 

Current 

aca ae Soa EE GE 
ee ee “oniat) ee ar eee area = 


Ground inputs of expanders not under test. Other pins not listed are left open. 


* Resistor value to Voc: 


j=] | = foe | | 0 | une ; : : ; : 
Bae eee : 


400 








MC9719P Test Limits TEST VOLTAGE 
425°C APPLIED TO PINS LISTED BELOW: 













TEST VOLTAGE VALUES 
(Volts) (Ohms) 


Veor 


250 


[lees ano sell 
{ +15°¢ [0.865 |0.865 | 1.80 0.475 | 3.60 | 640 








@ Test 
Temperature 
orc 














MC9819P 





MC9719P +25°C | 0.850 |0.850 | 1.80 


+55°C | 0.800 | 0.800 















Ea Voor 





a0 [rv - 11 1 4 














(panuju09) d6L860IN ‘d6LZ60N 


MULTIFUNCTION DEVICES PLASTIC MRTL MC700P/800P series 


(1 J-K Flip-Flop, 1 Expander, 2 Buffers) 


MC779P - MC879P 





A medium-power monolithic device 
consisting of one J-K flip-flop, one expander, 
and two buffer circuits in a single package. 
This J-K flip-flop can be operated in the tog- 
gling mode. Simultaneous logic ONE pulses 
applied to the SET and CLEAR terminals 
cause the output state to reverse. A direct 
clear input allows asynchronous entry for 
preclearing counters, inserting parallel data 
into registers, and other similar applications. 








[2] (6) 14 13 (80) [25] 


[1.3] (3.75) 3 J >>Su 


11] 3) 5—aqS Qp— 9 (10) [3] 


1 6) 1—[>ef>—2 @0) 1251 









The MRTL expander is designed to increase [2] 5) 6—oT _ 
the fan-in capability of gates with expander oh 3 Le 8 08) 







inputs, and the buffers are high fan-out 
gates with single inputs. 





























Pp(mW) 
CLOCKED INPUT OPERATION ®@ ne bal (Inputs High) | (Inputs Low) 
FLIP-FLOP 4 - git 79 
EACH BUFFER] — | 15 25 45 
EXPANDER weg a7) 2.5 Negligible 




































Only Clock Input High 










1. Direct input (Co) must be low. 


2. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted ti+.. 


3. Qn is the state of the Q output in the time period tn. 


NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC779P 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC879P 














ypteae RESISTANCE varies 
450 R3 = 510 


we = 640 R4 = 225 
R5 = 100 
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ELECTRICAL CHARACTERISTICS 

















Characteristic 


Input Current 


Symbal 


MC879P 





Test Limits 








Mc779P 


MC879P 


MC779P 


Test Limits ° 


@ Test 
Temperature 









TEST VOLTAGE VALUES 








(Volts) 








orc 





Veo | ¥r* 








+25°C 





+75°C 
+15°C 











+25°C 








+55°C 





orc +25°C 


+75°C 





+15°C 








Max 


Max 








Max 





+25°C +55°C 











APPLIED TO PINS LISTED BELOW: 


TEST VOLTAGE 





Output Current 





























Saturation Voltage 


Switching Time 





VoR(sat) 


























Pins not listed are left open. 


A = Clock Pulse to pin 6, see Figure 1. 


* = Resistor value to V.,. 


cc 





























t= Taso 
t= Iq 49 


#=1 


A16 











is symbol for MC779P 
is symbol for MC779P 
is symbol for MC779P 











## Pin 8 = LOW 
** Pin 9 = LOW 











1,4,5,6,7,10,14 
1,3,4,5,6,7, 10 
3,4,5,6,7, 10,14 
1,3,4,10,14 








1,3,4,8,14 
1,3,4, 10,14 


} 


1,4,5,6,7, 10, 14 
1,3,4,5,6,7, 10 


3,4,5,6,7, 10,14 










299 Fy 


1,3,4,8, 14 








} 














Set by a momentary ground prior 
of the negative-going clock pulse. 





to the application 


(panunuos) q6Z89IN ‘d6LLOIN 


MC779P, MC879P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 


TIME 
INTERVAL 


GND 
SEQUENCE OF EVENTS 
. Voltage applied to Clock pin is raised to Vj. t, is not 
critical but should be < 1.0 ys. 


. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 

- Apply momentary ground (when applicable). 

. Clock pulse is allowed to fall to V.. ts must remain 
within 10 ns minimum and 100 ns maximum. 

. Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 





MC879P 
Ta Ve | Vu 
+ 25°C |+ 0.500 V + 2.0 mV} +0.930 V + 2.0 mV 
0°C |+ 0.570 V + 2.0 mVj +0.980 V+ 2.0mV 
+ 75°C |+ 0.450 V + 2.0 mV} +0.790 V = 2.0 mV 
MC779P 
Ta | VL Vu 
Ee —0.460 V + 2.0 mV| —0.900 V = 2.0 mV 
+ 




















15°C | +0.475 V + 2.0 mV] +0.915 V+ 2.0 mv 
+ 55°C | +0.430 V + 2.0 mV|.+0.850 V + 2.0 mV 











FIGURE 2— TOGGLE MODE TEST CIRCUIT 


AMPLITUDE = 1.0 V 
INPUT PULSE © DUTY CYCLE = 35% to 65% 
t, & te < 10ns 


50 = 1.0% 
1N3063 


TP out SHOULD HAVE A FREQUENCY OF ¥2 Vep (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED 
FROM 35% to 65%. 





FIGURE 3 — SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


a th 
|| 


#=1.0MHz 


Vu = L5V 
V=0V 
t &ty< 10ns 
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700P/800P seri 
MULTIFUNCTION DEVICES PLASTIC MRTL MC700P/800P series 


(1 J-K Flip-Flop, 1 Inverter, 2 Buffers) 


MC787P - MC887P 





A medium-power monolithic device 
consisting of one J-K flip-flop, one inverter, 
and two buffer circuits in a single package. 
This J-K flip-flop can be operated in the tog- 
gling mode. Simultaneous logic ONE pulses 
applied to the SET and CLEAR terminals 
cause the output state to reverse. A direct 
clear input allows asynchronous entry for 
pre-clearing counters, inserting parallel data 











[2] (6) 2 (80) [25] 







[2] (6) 14 13 (80) [25] 






[1] (3) 12 (80) [5] 













into registers, and other similar applications. uo a 7 ae 9 (10) [3] 
The inverter is a basic MRTL gate and. the [1] (3) 7—oC Co Qo—8 (10) [3] 
buffers are high fan-out gates with single [1] (3) 10 


inputs. ; 


nN 
I 
rl 













Po (mW. 
| |bie | [repentance com 
CLOCKED INPUT OPERATION @ [rup-rtop | 4 | —| 91+ [| 79 | 
[eacH Burrer| — [as {25 | 45 | 
[iwverrer [— | i2] 22 | 3 | 













Only Clock Input High 


1. Direct input (Co) must be low. 


2. The time period prior to the negative transition of the 
clock pulse is denoted tn and the time period subsequent 
to this transition is denoted tnr+1. 


3. Qn is the state of the Q@ output in the time period tn. 





NUMBER IN PARENTHESIS INDICATES LOADING FACTOR FOR MC787P 
NUMBER IN BRACKETS INDICATES LOADING FACTOR FOR MC887P. 






TYPICAL RESISTANCE VALUES 
R1= 4! 3 = 51 


= = 510 
R2 = 640 R4 = 225 
R5 = 100 
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Gcc-9 


ELECTRICAL CHARACTERISTICS 










Characteristic 


Input Current 






MC887P 
ple 
+25°C 


Test Limits 
+75°C 








MC787P 





MC887P +25°C 


MC787P 


Test Limits 












@ Test 
Temperature 
oc 


] +75°C 
{ +15°C 

+25°C 
| +55°C 











+55°C 













. TEST VOLTAGE VALUES 
| Yn | Yon | Voor | Yor | ec | Ye" | 
fovo0 [90] 1.00 [o-s70| 3.60] woo 
0.910 | 0.880] 1.80 | 0.500] 3.60 
0, 820 | 0.790 | 1.80 | 0.450] 3.60 
0.085 [005] 3.00 [0.476] 9.00] 
080 [0.050] 3.e0 [0.480] 9.60] 
[5.00] 





0. 800 | 0. 800 





TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 





















Output Current 


Output Voltage 














Saturation Voltage 


Switching Time 


Pins not listed are left open. 


A = Clock Pulse to pin 6, see Figure 1. 


* Resistor value to Voc 


Vor (sat) 























1,4,5,6,7,10, 14 
1,3,4,5,6, 7, 10 
























































t= Ia g9 
#= Tajo 


#=Tn46 











is symbol for MC787P 
is symbol for MC787P 
is symbol for MC787P 




























## Pin 8 = LOW } Set by a momentary ground prior to the applica- 


** Pin 9 = LOW 


tion of the negative-going clock pulse. 


(penuiiu0s) d/ 880i ‘dZ8ZOW 


MC787P, MC887P (continued) 


FIGURE 1 — CLOCK PULSE DEFINITION 


TIME 
INTERVAL 





SEQUENCE OF EVENTS 
A. Voltage applied to Clock pin is raised to Vy. t, is not 
critical but should be < 1.0 ys. 


B. Biases of all other inputs are applied. Vcc is applied 
without interruption throughout the testing. 


. Apply momentary ground (when applicable). 


. Clock pulse is allowed to fall to V.. ty must remain 
within 10 ns minimum and 100 ns maximum. 
Electrical measurements are read out. Load current 
over-shoot must be limited to 10% or the flip-flop 
may be tripped and the wrong output conditions 
occur. 


MC887P 
Ta Mt Vu 
+ 25°C |+ 0.500 V + 2.0 mV|+ 0.930 V + 2.0 mV 


0°C |+ 0.570 V + 2.0 mV] + 0.980 V+ 2.0 mV 
+75°C |+ 0.450 V + 2.0 mV} + 0.790 V + 2.0 mV | 


Mc7a7P 
Ta VL Vu 
+ 25°C | —0.460 V + 2.0 mV| —0.900 V= 2.0mV 


+ 15°C | +0.475 V = 2.0 mV] +0.915 V = 2.0 mV 
+ 55°C | +0.430 V + 2.0 mV} +0.850 V + 2.0 mV 


























FIGURE 2— TOGGLE MODE TEST CIRCUIT 


f= 4.0 MHz 
PLS. amectune = 10 
INPUT PULSE tt 10a PRES 


50 + 1.0% 


1N3063 
OR 
EQUIV 


TPout SHOULD HAVE A FREQUENCY OF 4% Vep (2.0 MHz) WHEN THE DUTY CYCLE IS VARIED 
FROM 35% to 65%. 





FIGURE 3— SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


e100 


ns 


f=1.0MHz 
VW=1L5V 


“V=0V 
t. &tp< 10ns 





Y_ MCBI15P 


6-226 


DUAL HALF-ADDERS PLASTIC MRTL MC700P/800P series 


MC775P - MC875P 





Two half-adder devices in a single package. Each 
device can be used to supply the SUM and CARRY oper- 
ations on two input signals. E.g.,if the inputs are applied 
to pins 1 and 14, and their complements to pins 2 and 
3, the SUM of the inputs appears on pin 13 while the 
CARRY appears on pin 12. 


{1] (3) 1 
(1] (3) 14 13 (16) [5] 
{1] (3) 2 
11 @) 3 12 (13) [4] 
1] (3) 5 
111 @) 6 10 (13) [4] 
{1} (3) 7 9 (16) [5] 
[1] @) 8 

F:2=1,&83=14 ee 

THEN: 12=1¢ 14,813=1+¢14+1¢14 


tpa = 20 ns typ 
Pp = 120 mW typ 


R3 = 8002 


NUMBER IN PARENTHESIS INDICATES MC775P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC875P LOADING FACTOR. 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





3 MC815P 
GROUND UNUSED INPUT PINS 


TPin 1o5Vv 
th $134 ti-13- t 


105V 








3 MC815P 
GROUND UNUSED INPUT PINS 





TPin t 05V 
eee ae a 
TPout 1 
0.5 V 
4 
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8722-9 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one half-adder only. 
The other half-adder is tested in the same manner. 










Characteristic 





Input Current I, 


Output Current 









Output Voltage 


I 

1 

Iyet 
Vor(sat) 


Ground inputs of half~adder not under test. 






Saturation Voltage 


Switching Time 















Other pins not listed are left open. 


Pin 
Under ee eal 
Test a eo [min [ Max | Min | Max | Min | Max | 


| 
ij 
CEI 
: 
ils 
i 


ny 


*J 


tee 












TEST VOLTAGE VALUES 


@ Test 


orc 
+25°C 
+75°C 
\ +15°C 
MCT75P <<  +-25°C 
al +55°C 





a-se0_[.990-| 7.80 ] 0570] 5.60 
6.910 [0.880 | 1.80 [0.500] 8.60 
e220 [0.0] 3.00 [o. 450] 9.60) 
o-a6s [0.065 [1.00 [0.475] 5.00 | 
o-250 [0.660] 1.00 [oto] 8.00, 
e800 [o. 000 [1.90 [0.490] 3.00 | 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


Raed Yar 


MC875P 





415°C | 25°C 7 






































pis symbol for MC775 
is symbol for MC775 


(panunuos) dGZ80IW “dGZLOW 


PLASTIC MRTL MC700P/800P series 
DUAL FULL ADDERS 


MC796P - MC896P 





Provides the SUM and CARRY functions while requiring only 
the AUGEND (A) and ADDEND (B) inputs with CARRY IN. 


[3](9) [3] (9) [31 (9) 


O 03 
(13) [4] 


(13) [4] 
o—0 12 


(3]1(9) (3](9) [31 (9) 
8 





(13) [4] 
O 05 


10 


(13) [4] 


POSITIVELOGIGC = > 
Co = ABCi + ABCi + ABC: + ABCi 
S = ABC; + ABC: + ABCi + ABC; 


tpad = 60 ns typ 
Pp = 84 mW typ 


NUMBER IN PARENTHESIS INDICATES M7 96P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC896P LOADING FACTOR. 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one full adder only. 


The other full adder is tested in the same manner. 






MC896P Test Limits 







MC796P Test Limits 














Mae 





Characteristic 





Input Current 





Output Current 





Output Voltage 


Switching Time 














4 ; 
Symbol is 1413 for MC796P. 


Ground inputs of full adder not under test. 
Other pins not listed are left open. 





Min 























Min | Max | 
. | 1500 i . 11 4 
| ; t | 4 
. 4 






































TEST VOLTAGE VALUES 


@Test (Volts) 









Temperature BoT 
orc Pa al | wa] a] 


MC896P 4 +25°C 
+75°C 
+15°C 

MC796P { +25°C’ 

+55°C 


Fo. o10| 0.600] 1.00 [0.500 | 5.0 
[.a20| 0. roo| 1.00 [0.480] 3.00 | 
Fo. ses 0.608] 1.00 | 0.at6| 9.00 | 
OE 
0000] 0.800| 00 [0.490] 2.00 | 
TEST VOLTAGE 
APPLIED TO PINS _ _o 


| Min | Non [Moor | Mo | Mee 



















3,13,14|  - 11 
2,3,13 | - ia 
2314) - 13 
2,3, ] 7 = 
13,14) 





12,13 
12,14 
2,12 

2,12, 
13,14 


read 



























(panu!zu09) q968OIN ‘d96LOW 


MC796P,, MC896P (continued) 


atte | bebe eee) 
“ee REAR 


in ee ak R1 nl 


a 





ae R1 nb] 


(Sa ma 
Tests cesta 
He ae eae , $a EE 


TYPICAL RESISTANCE as be 
VALUES == 450 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 
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DUAL FULL SUBTRACTORS PLASTIC MRTL MC700P/800P series 


MC797P - MC897P 





Provides the DIFFERENCE and BORROW functions while re- 
quiring only MINUEND (X) and SUBTRAHEND (Y) inputs with 
BORROW IN. 


(3](9)  3](9) [3] 9) 
2 14 


(13) [4] 
o o 12 


(13) [4] 
o—-0 5 


010 


(13) [4] 


POSITIVELOGIC = 
D = YXBi + YXBi + YXBi + YXBi 
Bo = YXBi + YXBi + YXBi + YXBi 


NUMBER IN PARENTHESIS INDICATES MC797P LOADING FACTOR. 
NUMBER IN BRACKETS INDICATES MC897P LOADING FACTOR. 





6-232 


€€2-9 









































TEST VOLTAGE VALUES 
@Test (Volts) 
orc 

ELECTRICAL CHARACTERISTICS MC897P | +25°C 0.800] 1.80 | 0.500 | 

+75°C 0.790] 1.80 | 0.450 | 
Test procedures are given for only one subtractor. +15°C 
The other subtractor is tested in the same manner. ise | 0.065 | 0.865] 1.80 | 0.475 | 

: MC797P ) +25°C 
+35°C[ 0-600 | 0.600] 1.00 | 0.430] 9.60 | 

















Pin MCB97P Test Limits _ ae] Test Limits _ TEST VOLTAGE 
Under APPLIED TO PINS LISTED BELOW: 





Characteristic Symbol | Test a a Min | Max | Min S| a | | Max | Unit | Vin | Yon | | Vin | Yon | Vaor | Vott 


Input Current 3 La Ba 7. a a ‘a At a: 7 
is 
i 14 


Output Current 2.40 2.40 mAdc | 2.15 { 2,3, 
113,14 
- 3,13 
3,14 
| - 12,13 
- 12,14 
- 2,12 
3 {2,12, 
113,14 
Output Voltage 500 400 400 mVdc 400 300 320 mVdc 2, 
y 
, 


Switching Time 
t ns ital 


* Symbol for MC797P is I 






















































Al 


Ground input pins of subtractor not under test. 
Other pins not listed are left open. 
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MC797P, MC897P (continued) 
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DUAL HALF-SHIFT REGISTER PLASTIC MRTL MC700P/800P series 


MC784P - MC884P 





Two half-shift registers in a single package. Each 
is a bistable storage element. Eg., information coming 
in on pins 1 and 3 will be transferred to pins 14 and 12 
when the gating signal, pin 2, goes low. If all three in- 
puts, 1, 2, and 3, are low, the outputs, 14 and 12, will 
both be low. 


eh 14 (13)(4] 
[2] (6) 2 
nares 12 (13) [4] 
11 3) 5 ran eN TT 
{21 6) 6 
11). @) 7 8 (13) [4] 








NUMBER IN PARENTHESIS 
INDICATES MC784P LOADING FACTOR 


NUMBER IN BRACKETS 
INDICATES MC884P LOADING FACTOR 


tpd = 22 ns typ 
= Po = 120 mW typ 
R3 = 8002 








SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


MC815P 


1N3063 
OR 
EQUIV 
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@ Test 
Temperature 


[0.960 | 0.930 | 1.80 | 0.570| 3.60 | 
0.910 [0.a80_[ 1.80 [0.500] 3.60 | 


form [0 [of 5.0 
a.065 [0-865 [1.00 [o.a75| 5.00 | 


{ orc 
MCBB4P <  +25°C 
ELECTRICAL CHARACTERISTICS | +75°C 


Test procedures are shown for one half-shift register only. j +15°C 


The other half-shift register is tested in the sam e manner. Mc7e4P < -+.25°C fo. 850 | 0.850 | 1.80 | 0.460] 3.60 | 
{_ se [o-s00Jo-s00] 00 [0-0] 3.0) 
MC884P Test Limits MC784P Test Limits TEST tee tees. 
Statacaraee 415°C 425°C “a _| monn APPLIED TO PINS LISTED BELOW: 
= 1 - 2 - 11 


a 
1200 1200 1140 
Output Current 


Output Voltage 12 500 400 - 
14 500 400 - 


400 
Saturation Voltage Vor(sat) : SEE 










ee 
caer 





Characteristic 


Input Current 






4, is 
“4, iat 


















’ 
| 2 
300 - 320 | mVdc 14 
300 - 320 | mVdc 12 


290 


| 













































Ground input pins of half-register not under test. Other pins not listed are left open. t Silicon diode to ground. * Symbol is I 'A13 for the MC784P. 
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DUAL HALF-SHIFT REGISTERS PLASTIC MRTL MC700P/800P series 


MC783P - MC883P 





Dual half-shift registers. each with 
built-in inverter, in a single package. Infor- 
mation coming in on pins 1 and 2 will be 
transferred to pins 14 and 12 when the gat- 
ing signal, pin 2, goes low. If all three inputs, 
1, 2, and 3, are low, the outputs, 12 and 14, 
will both be low. 


14 (13) [4] 
12 (13) [4] 


13 (16) [5] tpa = 22 ns typ 
Pp = 140 mW typ 


10 (13) [4] NUMBER IN PARENTHESIS INDICATES 


LOADING FACTOR FOR MC783P 
8 (13) [4] NUMBER IN BRACKETS INDICATES 


LOADING FACTOR FOR MC883P 
9 (16) [5] 














SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


3 MC815P 


* ___ GROUND UNUSED INPUT PINS = GROUND UNUSED INPUT PINS 








Losy tosy 


tipi _— ' ete +13 te -134 T 
ate 0.5V TPout ay 
a | 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one half-shift register only. 
The other half-shift register is tested in the same manner. 








Characteristic 


Input Current 


Output Current 


Output Voltage Vout 


Saturation Voltage Vor (sat) 

















+25°C +75°C 


570 ae 
1710 
570 





TE TE | 





oe | 
1500 


| 500 


a eit 


Ground input pins of half-shift register not under test. Other pins not listed are left open. 





MC883P Test Limits MC783P Test Limits 


[Mi | wat | 
1500 
500 










* Symbol is 1413 for MC783P. 





TEST VOLTAGE VALUES 


a 
ister Nad ioe Yate 
i OE 
9.910 [880 [4.80 [0, 500] 2.60 | 
a.s20 [0.790 1.00 [oasol 
o-s00 [0-800 1-80 [o «90.00 | 


TEST VOLTAGE 
APPLIED TO PINS LISTED BELOW: 


[eae 


va ai | 
1410 : 1, r 
470 3 

mAdc 11 












@ Test 
Temperature 

j oc 
MC883P < +25°C 
+75°C 

j +15°C 
MC783P ¢ = +25°C 
] +55°C 





















** Symbol is = for MC783P tSilicon diode to ground. 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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COMMERCIAL 





INTEGRATED CIRCUITS 
LOW-POWER 


AND 
MEDIUM-POWER 


MC700 SERIES 


MILLIWATT AND MEDIUM-POWER 


COMMERCIAL DIRT 


INTEGRATED CIRCUITS 
INDEX 


In this series of MRTL logic circuits, medium and low-power devices are combined and 
specified for compatible application in commercial usages. Medium-power devices have 
loading factors normalized for compatibility with low-power for ease of mixing the two 
power levels in a system. 


INDEX 
Page No. 
General Information 6-246 
Summary of Devices Available in Metal Cans (G Suffix) 6-248 
Summary of Devices Available in Flat Packages (F Suffix) 6-251 
DEVICE POWER PACKAGE DEVICE POWER PACKAGE 
GATES COUNTER ADAPTERS 
MC703 = 3-Input Gates MRTL F,G MC701 Counter Adapter MRTL G6 
MC707 | 4-Input Gates MRTL F,G 
MC711 = 4-Input Gates mW MRTL F,G 
MC728 = 5-Input Gates mW MRTL F,G ADDERS 
MC729__5-Input Gates MRTL F,G MC704_— Half Adders MRTL F,G 
MC710. Dual’2-Input Gates mW MRTL F,G MC708_—— Half Adders mW MRTL F,G 
MC714 = Dual 2-Input Gates MRTL F,G MC712_—_ Half Adders mW MRTL F,G 
MC715 Dual 3-Input Gates MRTL F,G MC775—— Dual Half Adder MRTL F 
MC718 = Dual 3-Input Gates mw MRTL F,G 
MC719 "Dual 4-Input Gate mW MRTL F 
MC725 Dual 4Input Gate MRTL F HALF-SHIFT REGISTERS 
MC792__ Triple 3-Input Gate MRTL F MC705_—_Half-Shift Registers 
MC793__—si Triple 3-Input Gate mW MRTL F with Inverter MRTL F,G 
MC717 Quad 2-Input Gate mW MRTL F MC706_—Half-Shift Registers 
MC724 Quad 2-Input Gate MRTL F without Inverter MRTL F,G 
io MC783 Dual Half-Shift Register 
BUFFERS with Inverter MRTL F 
MC700 Buffers MRTL F,G MC784 Dual-Half-Shitt Register 
MC709__ Buffers mW MRTL F.G without Inverter MRTL F 
MC781 Dual Buffer mW MRTL G 
MC799__—s« Dual Buffers MRTL F,G FLIP-FLOPS 
MC798 Dual 2-Input Buffer mW MRTL F MC702_-R-S Flip-Flop MRTL G 
MC788_ = Dual 3-Input Buffer MRTL F MC720_J-K Flip-Flops mW MRTL. F,G 
; MC722_— J-K Flip-Flops mW MRTL. F,G 
INVERTERS MC723__J-K Flip-Flops MRTL F,G 
MC727 Quad Inverters MRTL F,G MC726__ AKC E lipElops MATE FG 
MC789__ Hex Inverter MATL OF MC774 JK Flip-Flop Bre G 
MC782_— J-K Flip-Flop mW MRTL G 
F MC776_ = Dual J-K Flip-Flop mW MRTL F 
EXPANDERS — MC790 Dual J-K Flip-Flop MRTL F 
MC721 Dual 2:Input Expanders mW MRTL F,G MC791_—_— Dual J-K Flip-Flop MRTL F 
MC786__— Dual 4-Input Expander MRTL F MC713 Type D Flip-Flops mW MRTL F,G 
MC785 Quad 2-Input Expander MRTL F MC778 Dual Type D Flip-Flop mW MRTL F 
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NUMERICAL INDEX 


(Functions and Characteristics) 
Vcc = 3.6 V £10%, Ta = 25°C 





Propagation 
Output Loading Delay Total Power 


Type @ Factor tod Dissipation 
+15 to +55°C Each Output ~ ns typ mW typ/pkg 





MRTL 


Buffer ‘ 25/50 @ 
Counter Adapter 80 


R-S Flip-Flop 32 
3-Input NOR Gate z 28/75 @ 
Half Adder Y 65 


Half-Shift Register a 75 
Half-Shift Register (w/o Inverter) A 52 
4-Input NOR Gate 30/7.5 @ 
Dual 2-Input NOR Gate ‘ 50/15 @ 
Dual 3-Input NOR Gate 55/15 @ 


J-K Flip-Flop 
Quad 2-Input NOR Gate 
Dual 4-Input NOR Gate 
J-K Flip-Flop 
Quad Inverter 


5-Input NOR Gate 33/7.5 @ 
Quad Exclusive OR Gate 87 
J-K Flip-Flop 100/86 @ 
Dual Half Adder 120 
Dual Half Shift Register 140 


Dual Half Shift Register w/Inverter 100 
Quad 2-Input Expander 20/ -@ 
Dual 4-Input Expander 20/ — 
Dual 3-Input Buffer, non-inverting 145/56 @ 
Hex Inverter 130/15 @ 


Dual J-K Flip-Flop 182/158 @ 
Dual J-K Flip-Flop 190/160 @ 
Triple 3-Input NOR Gate 82/24 @ 
Dual Full Adder 84 
Dual Full Subtractor 84 














mW MRTL 


Half Adder 

2-Input Buffer 

Dual 2-Input NOR Gate 
Dual 4-Input OR/NOR Gate 
Half Adder 





Type D Flip-Flop 

Quad 2-Input NOR Gate 
Dual 3-Input NOR Gate 
Dual 4-Input NOR Gate 
J-K Flip-Flop 





Dual 2-Input Gate Expander 
J-K Flip-Flop 

5-Input NOR Gate 

Dual J-K Flip-Flop 





Dual Type D Flip-Flop 
Dual Buffer 

J-K Flip-Flop 

Triple 3-Input NOR Gate 





Dual 2-Input Buffer 
Quad 2-Input Expander 


MC798 
Mcg721 


19/12.5@ 
7.0/23 @ 
10/2.5 @ 
8.0/5.5 @ 

15.5/10.5 © 


24/17.5@ 
20/5.0 @ 
12/25 @ 
13/25 @ 
20.5/14.5 © 


3.0/ — @ 
24/20 @ 
7.5/1.0 @ 
41/29 @ 


48/35 @ 
14/46 @ 
23/21 @ 
18/3.5 @ 





@® G suffix denotes Metal Can, F suffix denotes Flat Package; i.e., MC718G = Metal Can, MC718F = Flat Package. 
® Inputs High/Inputs Low. 

@® Direct Set and Direct Clear Low, All Other iieuts High/All {nputs Low 

@® Only Clock Input High/Inputs Low 
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Pin 4 connected to case. 


TEST CONDITION 
TOLERANCES 


GENERAL RULES 


GENERAL INFORMATION 


COMMERCIAL MRTL MC700 series 





OUTLINE DIMENSIONS 





| 
0.500 MIN 


02 


0.028 0.045 


0.034 
Lead 1 


Pin 5 connected to case. 


VBoT = £10 mv Vec = £10 mv Vin =+2mV 


© Testing tables shown in the MC900/800 MRTL and the 
MC908/808 mW MRTL sections of this volume may be 
utilized for testing MC700F and G commercial series 
devices. Pin number configurations are the same. MC700 
series forcing functions and test limits are shown on 
page 6-247. 

@ The number of load circuits that may be driven from 
an output is determined by the output loading factor 
and the sum of all input loading factors for the circuits 
connected to that output. The summation of the input 
loading factors should not exceed the stated drive cap- 
ability of the output. 


¢@ For ease of mixing MRTL and mW MRTL in the same 
system, the loading factors are normalized in accord- 
ance with the input currents being driven. 


e@ Any number of gates may be paralleled; the input load- 
ing is increased by 1/4 load if only one gate is con- 
nected to Vcc. 
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identified by color dot} Lead 1 
or by shoulder on lead. All leads} or by elbow on lead. All leads 


electrically isolated from package. 





MIN 


8 91011121314 
0.240 
0.275 


identified by color dot 


electrically isolated from package. 





VR =+1% Von = £2 mV Voff = 42 mV 


@ When paralleling gates with Vcc connected, a maxi- 
mum of 4 outputs may be paralleled, increasing the in- 
put loading factor by 2.33. 7 


ef the counter adapter is paralleled with another cir- 
cuit, the output drive capability must be reduced by 
two loads. The reason for this drive reduction is the 
1280-ohm resistance that connects the output terminals 
on the counter adapter. 


e All unused input pins should be returned to ground. 


e@ EXPANDER RULES: 
1. The MC785F, MC786F and MC9719F MRTL ex- 
panders can be used to expand medium-power 
MRTL output nodes only. 


2. When using the MC785F, MC786F or MC9719F 
subtract 0.5 from the output loading factor of the 
medium-power MRTL expanded gate for each ex- 
pander node that is connected; also increase the in- 
put loading factor of the medium-power expanded 
gate by a factor of 1.33. 


GENERAL INFORMATION (continued) 


MAXIMUM RATINGS (T, = 25°C) 


Rating 
Logic Input Voltage 





























Power Supply Voltage (Pulsed =1 second) 





Operating Temperature Range 
MC700G/F Series 


Storage Temperature Range 





























Characteristic Unit 
a3 mAdc min | 
Aa | made min 
'a10 
'a13 





mAdc min 





mAdc min 
Adc max 
mAdc max 














mAdec max 





























































[_ Vaor a 
vec 3 Vde 
Vin | 0.865 | Vde 
Von 0.865 | 0.850 | 0.800 Vde 
VR* 





*Resistor value to Vcc 





DEFINITIONS 
1A2,!A3, Minimum available output current from a device with Vv A high value voltage applied to an input of a device to in- 
A2-'A3. BOT 
'aa4,1a5, an output loading factor of 2, 3, 4, 5, 10, 13, and 16 sure saturation of the driven transistor. 
ta10, !a13, respectively. Output voltage not to fall below the value 
1aig of Von- Vcc Supply voltage. 
lag Minimum available output current from a buffer. Out- VCE (sat) Maximum saturation voltage with VgoT applied to the 
put voltage not to fall below the value of Von. input. 
tam The maximum available current from the output of a Vin Minimum high level voltage applied to the input of a 
Dual Gate. aevice: 
ICEx Collector current of a circuit when Vip is applied to the VLL A supply voltage low enough to allow flow of leakage 
output pin and Vogf is applied to the input pins. currents only. 
lig Maximum input current drawn by one input of a gate Votf The maximum voltage which may be applied to an input 
with Vin applied. All other gate inputs are returned to terminal without turning the transistor on. 
VBOT- i Von The minimum voltage which may be applied to an input 
1.8 lin Sate leant from the Vin supply by the Toggle pin terminal that will turn the transistor on. 
of the Flip-Flop. 
Vv The maximum output voltage with Von applied to the 
2 lin Maximum input current drawn by one input of a de- out input. = 2 on app 
vice with 2 bases internally tied together. 
, VR Value of external resistor connected to Vcc for test pur- 
IL Isolation leakage current. S poses. cc e 
Iq Output load current. VRH = highest node resistor value 


VAL = lowest node resistor value 
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LOADING DIAGRAMS 


COMMERCIAL MRTL MC700 series 





COMMERCIAL MRTL DEVICES AVAILABLE IN METAL CANS 


The logic diagrams on these pages describe the MC700 Series 
Commercial MRTL integrated circuits available in metal cans, and 
permit quick selection of those circuits required for the implemen- 
tation of a commercial system design. Pertinent information such 
as logic equations, truth tables, typical propagation delay time (tod), 
typical package power dissipation (Pp), pin numbers, input loading, 
and fan-out is shown for each device. The package pin number 
is shown adjacent to the terminal end. The number in parenthesis 
indicates the input loading factor (when on the circuit input term- 
inal) or load driving ability — fan-out — (when on the circuit out- 
Put terminal). Medium-power devices have loading factors normal- 


GATES 


MC703G 3-Input Gate’ 


(medium-power) 





(1) 1 


3)4 

(1)2 
3) 2 
2) Dos 10) (1)3 


(1) 5 


MC711G 4-Input Gate 
(milliwatt) 


ized for compatability with the low-power devices for ease of mix- 
ing the two power levels in a system. ‘ 

The number of load circuits that may be driven from an output 
is determined by the output loading factor and the sum of all input 
loading factors for the circuits connected to that output. The sum- 
mation of the input loading factors should not exceed the stated 
drive capability of the unit. Loading data are valid over the temper- 
ature range of +15 to +559C, with Vcc = 3.6 V 410%. For the 
TO-99 metal can, Vcc is applied to pin 8, with ground connected to 
pin 4. For the TO-100 metal can, Vcc is applied to pin 10, with 
ground connected to pin 5. 





MC707G 4-Input Gate 


( medium-power) 


7 (3) 


6 (4) 


7JH1t+24+3+5 


6=1+2+3 


tod = 12 ns 
Pp = 28 mW (Input High) 
7.5 mW (Inputs Low) 


MC728G 5-Input Gate 


(milliwatt) 


7=1+2+3+5+6 


ted = 27 ns 
Pp = 7.5 mW (Input High) 
1.0 mW (Inputs Low) 


MC714G Dual 2-Input Gate 
(medium-power) 


) —_) e708 
(3) 2 
(3) 3 

6 (16) 
(3) > 


7=1+2 

tod = 12 ns - 

Pp = 50 mW (Input High) 
15 mW (Inputs Low) 


6=1+2+3+5 


tog = 60 ns 
Pp = 8.0 mW (Input High) 
5.5 mW (Inputs Low) 


MC729G 5-Input Gate 


(medium-power) 


7FJ=1+2+3+5+6 

toad = 12 ns 

Pp = 33 mW (Input High) 
7.5 mW (Inputs Low) 





MC718G Dual 3-Input Gate 


(milliwatt) 


1)1 
{He} Dean 
1)3 
{§—) Deo 
(ns 


4=1+2+3 


tod = 27 ns 
PD = 12 mW (input High) 
2.5 mW (Inputs Low) 
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6=1+2+3+5 


tog = 12 ns 
Pp = 30 mW (Input High) 
7.5 mW (Inputs Low) 


MC710G Dual 2-Input Gate 


(milliwatt) 


(4 
ai ,_) Dene 
ne) ene 
(1) 5 


7=742 

tog = 27 ns 

Pp = 10 mW (Input High) 
2.5 mW (Inputs Low) 


MC715G Dual 3-Input Gate 


(medium-power) 


9 (16% 


== 


4=1+2+3 

tod = 12 ns 

Pp = 55 mW (Input High) 
15 mW (Inputs Low) 





COMMERCIAL MRTL DEVICES AVAILABLE IN METAL CANS (continued) 


MC700G Buffer 
(medium-power) 
7 (16) 


7J= 
(6) 3 5= 
tpg = 20 ns 
Pp = 25 mW (Input High) 
50 mW (Inputs Low) 


MC709G Buffer 


(milliwatt) 


(2) 2 


(2) 3 6 (30) 
6=2+3 
tod = 57 ns 
Pp = 7.0 mW (Input High) 


23 mW (Inputs Low) 





INVERTER 


MC727G Quad Inverter 


(medium-power) 





EXPANDER 





‘MC781G Dual Buffer 


(milliwatt) 


7=14+2 

tpg = 57 ns 

Pp = 14 mW (Input High) 
46 mW (inputs Low) 





MC721G 


Dual 2-Input Expander 
(milliwatt) 


COUNTER ADAPTER 





(3) 1 


(3) 2 


(3) 3 


(3) 4 


9 (16) 


8 (16) 


7 (16) 


— 6 (16) 


9=T 

tod = 12 ns 

Pp = 87 mW (Input High) 
30 mW (Inputs Low) 





HALF ADDERS 


MC704G Half Adder 


(medium-power) 


IF: 3=7,8&5=2 
THEN: 6=1°2 
J=1024+7+2 
= (1+ 2) (3+ 5) 
+5 





Pp = 3.0 mW (Input High) 


MC712G Half Adder 


(milliwatt) 


7=(14 2) (3+ 5) 

6=1+2+3-5 

toa = 66 ns 

Pp = 15.5 mW (Input High) 
10.5 mW (Inputs Low) 
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MC799G Dual Buffer 


(medium-power) 


3 
4 


tod = 20 ns 
Pp = 50 mW (Input High) 
100 mW (Inputs Low) 


MC701G Counter Adapter 
(medium-power) 


(6) 1 : 
7 (16) 
(6) 2 
5 (16) 
(3) 3 
7=14+2 
5=(1+2)3 


tog = 22 ns 
Pp = 80 mw 





MC708G Half Adder 
(milliwatt) 


i 7 (4) 
6 (3) 


7=(3+5) 
6=(1 + 2) (3 + 5) 


tod = 60 ns 
Pp = 19 mW (Input High) 
12.5 mW (Inputs Low) 


COMMERCIAL MRTL DEVICES AVAILABLE IN METAL CANS (continued) 


FLIP-FLOPS 


MC702G R-S Flip-Flop 
(medium-power) 














MC713G Type D Flip-Flop OIRECT INPUT CLOCKED INPUT 


(milliwatt) OPERATION @ OPERATION @ 
Sp | Cp | 2 


0 o | @ 
1 0 1 
0) 1 ° 
A 


. Clock (T input) must be high. 

2. The output state will not change when the input 

state goes from Sp = Cp to Sp = Cp = 0. The 

output state cannot be predetermined in the 

case where the input goes from Sp = Cp = 1 

to Sp = Co = 0. : 

3. Direct inputs (Cp and Sp) must be low. 
o= d 



























o- 09/01 







































tod = 75 ns ty = time period prior to negative transition of 
= i i pulse 
Pp 24 mW (Direct Set and Direct Clear: tn+1 = time period subsequent to negative transi- 
Inputs Low, All other Inputs High) tion of clock pulse 


17.5 mW (All Inputs Low) 









J-K FLIP-FLOP TRUTH TABLES 






















OPERATION ® SOC REO INE: rat MC720G J-K Flip-Flop MC722G J-K Flip-Flop 
MC722 and all types (milliwatt) (milliwatt) 


MC726 only 








» Clock (T) to remain unchanged. 
2. The output state will not change when the. in- 
put state goes from Sp = Cp to Sp = Cp = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 

to Sp = Cp = 0. 

3. Direct inputs (Cp and Sp) must be low. 

4. The time period prior to the negative transition 
of the clock pulse is denoted ty, and the time 
period subsequent to this transition is denoted 
tat+1- 

5. Qpy is the state of the Q output in the time 

period ty. 


MC723G J-K Flip-Flop 
(medium-power) 





























tpg = 70 ns 
Pp = 24 mW (Only Clock Input High) 
20 mW (Inputs Low) 


MC774G J-K Flip-Flop 


(medium-power) 








Pp = 20.5 mW (Only Clock Input High) 
14.5 mW (Inputs Low) 


MC726G J-K Flip-Flop 
(medium-power) 










(3) 1 


(3) 2 






(5) 3 







(3) 4 








(3) 8 










fT og = 4.0 MHz 
tpg = 30 ns 

Pp = 91 mW (Only Clock Input High) 
79 mW (Inputs Low) 


MC782G J-K Flip-Flop 
(milliwatt) 











fog = 4.0 MHz 
Pp = 100 mW (Only Clock Input High) 
86 mW (Inputs Low) 


tod = 35 ns i 
Pp = 100 mW (Only Clock Input High) 
86 mW (inputs Low) 









HALF-SHIFT REGISTERS 


MC705G Half-Shift Register MC706G Half-Shift Register 
(medium-power) (without inverter—medium-power) 





D-7 (13) 


P-5 (13) 


6 (16) 7=5(1+2) 
7=5 (142) 5=7(2+3) 
5=7(2+3) tpg = 22 ns 

Pp = 75 mW 6=2 Pp = 52 mW 





Pp = 23 mW (Only Clock 
Input High) 
21 mW (Inputs Low) 
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LOADING DIAGRAMS 


COMMERCIAL MRTL MC700 series 





COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES 


The logic diagrams shown on these pages describe the MC700 
Series Commercial MRTL integrated circuits available in flat pack- 
ages, and permit quick selection of those circuits required for imple- 
mentation of a commercial system design. Pertinent information 
such as logic equations, truth tables, typical propagation delay time 
(toa), typical power dissipation (Pp), pin numbers, input loading, 
and fan-out is shown for each device. The package pin number is 
shown adjacent to the terminal end. The number in parenthesis in- 
dicates the input loading factor (when on the circuit input term- 
inal) or load driving ability — fan-out — (when on the circuit output 
terminal). Medium-power devices have loading factors normalized 


for compatability with the low-power devices for ease of mixing the 
two power levels in a system. 

The number of load circuits that may be driven from an output 
is determined by the output loading factor and the sum of all input 
loading factors for the circuits connected to that output. The sum- 
mation of the input loading factors should not exceed the stated 
drive capability of the unit. Loading data are valid over the temp- 
erature range of +15 to +55°C, with Vcc = 3.6 V +10%. For the 
TO-91 flat package, Vcc is applied to pin 10, with ground connected 
to pin 5. For the TO-86 flat package, Vcc is applied to pin 14, with 
ground connected to pin 7. 


GATES 





MC703F 3-Input Gate 


(medium-power) 


B=24344 

tod = 12 ns 

Pp = 28 mW (Input High) 
7.5 mW (Inputs Low) 





MC707F 4-Input Gate 
(medium-power) 


B=2+3+4+7 

tod = 12 ns 

Pp = 30 mW (Input High) 
7.5 mW (Inputs Low) 





MC729F 5-Input Gate 


(medium-power) 


9=24+34+44+7+8 

tod = 12 ns 

Pp = 33 mW (Input High) 
7.5 mW (Inputs Low) 


MC710F Dual 2-Input Gate 
(mitliwatt) 


(1) 1 
a) eee 
(1) 4 
eye 


9=1+2 

tod = 27 ns 

Pp = 10 mW (Input High) 
2.5 mW (Inputs Low) 


MC728F 5-Input Gate 


(milliwatt) 


9=1+2+4+6+7 


tod = 27 ns 
Pp = 7.5 mW (Input High) 
1.0 mW (Inputs Low) 


MC715F Dual 3-Input Gate 
(medium-power) 


4 (16) 


9 (16) 


= >- 
= >- 


4=T+H24+3 

tog = 12ns 

Pp = 55 mW (Input High) 
15 mW (Inputs Low) 
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MC711F 4-Input Gate 
(milliwatt) 


7=T#24446 
9=14+2+4+6 


tod = 60 ns 
Pp = 8.0 mW (Input High) 
5.5 mW (Inputs Low) 


MC714F Dual 2-Input Gate 


(medium-power) 


(3) 2+ 

9 (16) 
(3) 3 
(3) 4 

8 (16) 
(3) 7 


9=2+3 

toa = 12 ns 

Pp = 50 mW (Input High) 
15 mW (Inputs Low) 


MC718F Dual 3-Input Gate 
(milliwatt) 


9 (4) 


= >- 
— Da 


9=1+2+3 

tpd = 27 ns 

Pp = 12 mW (Input High) 
2.5 mW (Inputs Low) 





(continued) 


COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


GATES (continued) 


MC725F Dual 4-Input Gate 


({medium-power) 














MC719F Dual 4-Input Gate 


(milliwatt) 


MC792F Triple 3-Input Gate 


(mediurm-power) 



















(3) 2 (4) 2 , 
(3) 3 4) 3 
(3) Do (16) (4) 2 (4) 
(3) 6 (1) 6 

8 8 

9 9 






(1) 

1 

HH oe ia 
(1) 12 


1=2+3+5+6 


(3) 

(3) F 
tai a on 
(3) 12 


1=2+3+5+6 











































tog = 12 ns tpg = 27 ns 
Pp = 60 mW (Input High) Pp = 13 mW (Input High) Pp = 82 mW (Input High) 
15 mW (Inputs Low) 2.5 mW (Inputs Low) 24 mW (Inputs Low) 
F MC793F Triple 3-Input Gate MC724F Quad 2-Input Gate MC717F Quad 2-Input Gate 
(milliwatt) (medium-power) (milliwatt) 


(3) 
(3) 
(3) 
(3) 
(3) 9 
(3) 10 
(3) 12 
(3) 13 


(1) 
(1) 
(1) 
aM) 
(1) 


3 (16) 






1) 1 

{{ 3) De ew 
1) 13 

1) 3 

{ SJ Dee ew 
1 5 

{i} 8 De 

1) 10 8 (4) 
(1) 11 


12=1+2+13 














6 (16) 


a &nN = 


NYY 


































tog = 27 ns 
PD = 18 mW (inputs High) 
3.5 mW (Inputs Low) 


MC771F Quad Exclusive “OR” Gate 


(medium-power) 


tog = 12 ns 
Pp = 100 mW (Input High) 
30 mW (Inputs Low) 







Pp = 20 mW (Input High) 
5.0 mW (Inputs Low) 






INVERTERS 


MC727F Quad Inverter MC789F Hex Inverter 


(medium-power) (medium-power) 








(3) 1—[>o— 9116) 
(a2 ——}So0— aie, 
313 | >o— 7 (16) 10 (16) 


(16) 


(16) 


9=7 


tod = 12 ns 
Pp = 87 mW (Input High) Pp = 130 mW (Input High) 
30 mW (inputs Low) 15 mW (inputs Low) 


3=1-24+7-2 






tod = 12 ns 
Pp = 87 mw 
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COMMERCIAL .MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


BUFFERS 


MC700F Buffer 


(medium-power) 





9 (16) 


tod = 20 ns 


Pp = 25 mW (Input High) 
50 mW (Inputs Low) 


MC799F Dual Buffer 


(medium-power) 
3 (16) 


4 (80) 
6 (80) 


9 (16) 


tod = 20 ns 
Pp = 50 mW (Input High) 
100 mW (inputs Low) 


EXPANDERS 


MC721F Dual 2-Input Expander 
(milliwatt) 


(4 je 
aS) 

(1) 2 

1) 4 \ 
a7 

(196 

tod = 27 ns 

Pp = 3.0 mW (Input High) 


MC9721F Quad 2-Input Expander 
(milliwatt) 


Pp = 20 mW (Input High) 
Negligible (Inputs Low) 


(2) 13 
(2) 9 


MC798F Dual 2-Input Buffer 


(milliwatt) 


8=94+13 

tpd = 57 ns 

Po = 14 mW (Input High) * 
46 mW (Inputs Low) 


MC786F Dual 4-Input Expander 
(medium-power) 


(3.75) 
(3.75) 
(3.75) 
(3.75) 


(3.75) 

(3.75) 

(3.75) 10 =P 1s 
(3.75) 12 


1=2+3+5+6 


tod = 12 ns 
Pp = 20 mW (Input High) 
Negligible (Inputs Low) 


MC785F Quad 2-Input apender 


athe 


(3.75) 1 
(3.75) 2 
(3.75) 4 
(3.75) 5 
(3.75) 

(3.75) 10 
(3.75) 12 
(3.75) 13 


3 


11 


> 
ae 
oe 
i>" 


tod = 12 ns 
Po= 20 mW (Input High) 
Negligible (Inputs Low) 
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MC709F BUFFER 


(milliwatt) 


7=2+4 

tod = 57 ns 

Pp = 7.0 mW (Input High) 
23 mW (Inputs Low) 


MC788F Dual 3-Input Buffer 
(non-inverting—medium-power) 
3 (10) 


2 (16) 
1 (80) 


13 (80) 
12 (16) 
11 (10) 


4+5+6 
4+5+6 
1=4+5+6 


Outputs 1, 2 or 3 may not be used simultaneously. 
Outputs 11, 12, or 13 may not be used simultaneously. 


tod = 24 ns 
Pp = 145 mW (Input High) 
56 mW (Inputs Low) 


MC9719F Hex Expanders 


(medium-power) 


(3.75) 1 
(3.75) 2 
(3.75) 3 
(3.75) 11 
(3.75) 12 


(3.75) 13 


6=7 

tod = 12 ns 

Pp = 13 mW (Input High) 
Negligible (Inputs Low) 





COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


FLIP-FLOPS 


MC720F J-K Flip-Flop 


(milliwatt) 





Pp = 20.5 mW (Only Clock Input High) 
14.5 mW (Inputs Low) 


MC722F J-K Flip-Flop 
(milliwatt) 


(1) 1 
(1) 2 
(2) 3 
(4 
(1) 8 
tog = 70 ns 


Pp = 24 mW (Only Clock Input High) 
20 mW (Inputs Low) 


J-K FLIP-FLOP TRUTH TABLES 


DIRECT INPUT 
OPERATION® 
MC722 and 
MC726 only 


CLOCKED INPUT 
OPERATION @ 
all types 


MC776F Dual J-K Flip-Flop 
(milliwatt) 


(1) 
q) 


(1) 
(2) 
(1) 10 


(4) 13 


tpa = 50 ns 
Pp = 41 mW (Only Clock Input High) 
29 mW (Inputs Low) 


MC713F Type D Flip-Flop 
(milliwatt) 


fTog = 3.0 MHz min 


tog = 75 ns 
Pp = 24 mW (Direct Set and Direct Clear 
Inputs Low, All other Inputs High) 
17.5 mW (All Inputs Low) 





. Clock (T) to remain unchanged. 

. The output state will not change when the in- 
put state goes from Sp = Ep to Sp = Co = 0. 
The output state cannot be predetermined in 
the case where the input goes from Sp = Cp = 1 
to Sp = Cp = 0. 

. Direct inputs (Cp and Sp) must be low. 

. The time period prior to the negative transition 
of the clock pulse is denoted t, and the time 
period subsequent to this transition is denoted 
ta+1 

. Qpy is the state of the Q output in the time 
period ty. 


MC790F Dual J-K Flip-Flop 


medium-power) 
(3) 
(5) 
(3) 


(3) 


(3) 
(5) 


(3) 10 11 (10) 
(3) 13 

tod = 35 ns fTog = 4.0 MHz 

Pp = 182 mW (Only Clock Input High) 
158 mW (Inputs Low) 


OIRECT INPUT 
OPERATION @ 


Qa 


CLOCKED INPUT 
OPERATION @ 





th tn+1 





s 


1 
° ° 
i) 

. Clock (T input) must be high. 

. The output state will not change when the input 
state goes from Sp = €p to Sp = Cp = 0. The 
output state cannot be predetermined in the 
case where the input goes from Sp = Cp = 1 
to Sp = Cp =0. 

. Direct inputs (Cp and Sp) must be low. 

O = low state 
= high state 
ty = time period prior to negative transition of 
pulse 

tn+4 = time period subsequent to negative transi- 

tion of clock pulse 























MC726F J-K Flip-Flop 


(medium-power) 
(3) 1 
(3) 2 
(5) 3 
(3) 4 
(3) 8 


fT og = 4.0 MHz 

tog = 35 ns 

PD = 100 mW (Only Clock Input High) 
86 mW (Inputs Low). 


MC723F J-K Flip-Flop 


(medium-power) 


Pp = 91 mW (Only Clock Input High) 
79 mW (Inputs Low) 


MC791F Dual J-K Flip-Flop 


(medium-power) 
(3) 
(5) 
(3) 


(3) 


(3) 12 (16) 
(5) 
(3) 10 


(3) 13 


tod = 40 ns 
Pp = 190 mW (Only Clock Input High) 
160 mW (inputs Low) 


MC778F Dual Type D Flip-Flop 
a) 5 (milliwatt) 


(1) 


(1) 
(1) 


(1.8)13 


(1) 12 
toa = 60 ns ftog = 1.0 MHz 
Pp = 48 mW (Direct Set and Direct Clear 
Inputs Low, All other Inputs High) 
35 mW (AI Inputs Low) 
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COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


HALF ADDERS 


MC708F Half-Adder MC704F Half Adder MC775F Dual Half Adder 


(milliwatt) (medium-power) (medium-power) 








7 (3) 


9= (1+ 2) (4+6) 
7=(4+6) 
tod = 60 ns , ; 
Pp = 19 mW (Input High 
12.5 mW (Inputs Low) 12 (16) 


MC712F Half-Adder 13 (13) 
(milliwatt) 9 = (2+3) (4+ 7) 
B= 


7 (4) aed 

IF: 4=2,&7=3 

THEN: 8=2°3 

7=7-24+4-6 9=2+34+2-3 2=(3 +4) (5 +6) 
9=(1+2)(4+6)] | 1=576 

toad = 14 ns ; tod = 20 ns 
Pp = 65 mw Pp = 120 mw 


9 (3) 


tod = 66 ns 
Pp = 15.5 mW (Input High) 
10.5 mW (Inputs Low) 


FULL SUBTRACTOR 


MC797F Dual Full Subtractor 


5(9) 3(9) 2(9) 
xX 9Y  9Bj 


FULL ADDER 


MC796F Dual Full Adder 





5(9) 319) 2(9) 














to 








toot 















































eH 


9 (9) 11(9) 12 


9 (9) 11.(9) 12 
° 


aes, 














op 


[Boo 
=a 


Co = ABC) + ABC, + ABC; + ABC; 
S = ABC; + ABC, + ABC, + ABT; 
























































D = YxB; + YXB; + YXB; + VXB; 
By = YXB, + YXB,) + YXB, + YXB; 


tpa = 60 ns 
Pp = 84 mW 


TRUTH TABLE 
Input Logic Level [Output Logic Level 


x | y ; 3 


| 
| 


tp = 60 ns 
Pp = 84 mW 











TRUTH TABLE 
Input Logic Level |Output Logic Level 
A G s | 
aaa 
1 











fe} 
3 
2 
lo 






























































0 
° 
0 
0 
1 
1 
1 
1 








° 
7 
0 
1 
0 
1 
° 
1 


aj=|sle]-/eololo 


slololol=a|s|-jo 


1 
oO 
1 
° 
oO 
1 


ec 
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COMMERCIAL MRTL DEVICES AVAILABLE IN FLAT PACKAGES (continued) 


HALF-SHIFT REGISTERS 


MC706F Half-Shift Register MC784F Dual Half-Shift Register MC783F Dual Half-Shift Register 


(without inverter—medium-power) (without inverter—medium-power) (with inverter—medium-power) 





9 (13) 


7 (13) 


9=7(2+3) 


tod = 22 ns 7=35(3+4) 


Pp = 52 mw 


MC705F Half-Shift Register 
(with inverter—medium-power) 13 (13) 


11 (13) 


12 (16) 





3=1(4+5) 
1=3(6+5) 


tod = 22 ns tod = 22 ns 
PD = 75 mw Pp = 100 mw PD = 140 mw 
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